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EPITHELIAL CAKCER OF (ESOPHAGUS 

IN WHICH OASTROTOMY WAS PERFORMED. 

bt s. o. habebshon, nr.i>. 



Waltbh H — , set. 47, wa» ndmitted iDto Guy'a Hospital 
October 8th, 1857, under my care. He bad resided nt Tun- 
bridge Wells M a stableman, waa of ordinary atnture, ligbt 
complexion, and moderately nourisbed. He stated, that for 
sixteen years be bad bad niiiter cougb, but tbat he had never 
bad dropsy. On admission there was considerable dyspnoEa; 
tbe lips purplish ; the pulse compressible, but regular ; the 
cbest was resonant on percussion, aud the respiratory murmur 
indistinct; distant prolonged expiratory murmur was eveiy- 
where audible, vith some sibilant r&le; the Toice also indis- 
tinct, and tactile vibration diminished. The beart-sounda 
were regular and normal; the expectoration frothy and mo- 
derately abundant. The abdomen was moderately full and 
rounded; the liver not felt to be enlarged; the lega were 
not anasarcouB, neither did tbe urine contain albumen. There 
was a small bard gland felt about tbe anterior margin and 
upper part of tbe stemo-mastoid muscle. He was ordered 
the julep of acetate of ammonia, with nitric ether and com- 
pound tinctnre of camphor, squill and blue pill night and 
morning ; and meat diet. 

After he had been in the hospital for a short time, he began 
to complain of KTere pain in the throat during coughing ; but^ 

1 
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2 Epithelial Cancer of (Eiophagua 

on carefully examining the part, nothing could be perceived. 
In a few weeks pain waa also produced in swallowing, espe- 
cially when Bolids were taken, the cough continuiug unre< 
lieved. On December 14th, he continued to suffer severely, 
and became more anaemic; the coantennuce was expressive 
of great distress, and the mind irritable; deglutition had 
become very difficult, so that he could only take fluid forms of 
food, and some stimulant. The cough also was very trouble- 
some, producing very severe pain in the throat ; it whs violent, 
and small drops of blood were spirted out in the act of coughing ; 
the expectoration was thin and watery. The chest coutinued 
resonant ; respiration very feeble, on the left side indistinct, 
and the expiratory murmur prolonged ; the larynx was free in 
its movements. Nothing could be seen in the throat, except 
slight oedema and redness towards the right side. The gland 
at the angle of the jaw remained of the same size ; the pulse was 
compressible; the tongue clean; the bowels conflued. Various 
means were tried, as conium and carbonate soda, with hydro- 
Cyanic acid, steel, &c. The bowels were acted upon by colocyuth 
and henbane, by magnesia mixture, or by injections. Counter- 
irritation was applied to the throat — hot water fomentation, 
or cataplasms, blisters, &c. The inhalation of steam afforded 
some relief, but still more the smoking of stramonium leaves. 
Tincture of acomte, applied externally, whs also of some benefit. 
My friend and colleague, Mr. Cooper Forster, examined the 
throat for me, but could not detect any cause of obstruction. 
The patient continued during January and February without any 
improvement, the emaciation increased, and both respiration and 
deglutition became more difficult, especially the latter. Morphia 
occasionally given, and the stramonium inhaled, afforded partial 
relief. On again examining the throat, Mr. Forster felt below the 
epiglottis, towards the right side, a rounded tumour, which was 
evidently obstructing the commencement of the ossophagus, 
and he believed its surface was ulcerated. The respirabion, 
although noisy and accompanied with a loud inspiratory 
sound, was not hurried, and sufficient air appeared to enter 
the larynx. The propriety of performing tracheotomy was 
discussed, but it was decided that no benefit would be likely to 
accrue from it. The examination of the growth in the thioat 
was followed by temporary relief; and the patient was able, for 
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three or four dnys, to swallow solid food. The stramonium 
and other meaoa of relief, were eoutinued ; and nourisbment was 
given in any form that be could take it. On March 1st the ema- 
ciation had very much increased. During inspiration a loud noise 
was produced in the throat ; and this sound had for some weeks 
been increasing in intensity, so that he had been unable to sleep 
for several nights, on account of the " roaring/' as he termed 
it. His voice had become more feeble, but the cough had almost 
ceased ; he could only swallow fluids, and those very slowly ; 
his nourishment latterly had consisted of milk and rum, with 
^ga. Deglutition was much relieved for two or three days 
by two small blisters applied on eitber side the laryni; but it 
again became so difficult, that nutrient injections were re- 
sorted to. On February 22d, these injections, by allowing 
the throat to rest, eanbled him in a few days to swallow 
with more comfort. The pulse had become very compressible 
and small; the bowels occasionally constipated.- — March 
Sd. The respiration became more difficult, and Mr. Stocker 
had tracheotomy performed in the night. The incision 
was made as low as possible, but the trachea appeared 
flattened from behind, and the patient could not bear the 
tracheal tube inserted; when it waa attempted he appeared to 
be quite incapable of breathing. The operation did not nfTord 
relief J and a deep-toned rhonchus could be heard in the lungs. 
There was no congestion of the face ; the pulse very compress- 
ible ; cough slight ; he was able to get down' his rum and milk, 
and some blancmange, &g. On the 9th he was breathing 
more comfortably; the opening in the throat was patent, 
and thin pus covered the red margins of the wound ; there 
was also less noise on inspiration. — 24th. The emaciation and 
prostration of strength increased ; his bones appeared barely 
covered with thin skin, and the face expressive of starvation. 
He said "he was famished." He endeavoured to relieve his 
distressing thirst by moistening the mouth ; but for four days he 
had not been able to swallow a drop of fluid. The attempt to 
swallow at my request was preceded by much hesitation and 
preparation, and was followed by a paroxysm of severe cough- 
ing. The expectoration had changed in character, and had 
become muco-puruleiit. On examining the chest sibilant Mlea 
were everywhere funtly audible. There was no dulneu on per^ 
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enssioD, bat preternatural resonaoce. The voice was very feeble, 
and Bcarcely audible ; the pulse alow and very compressible ; the 
tongue clean; the laryni was moreable; the gland at the 
angle of the jaw as before; the opening in the skin made 
during tracheotomy remained open, and the skin was nn- 
dermined, there being evidently no power to repair the 
wound. The abdtHoen was exceedingly contracted, the pul- 
sation of the aorta being visible, and the arteries most dis- 
tinctly traceable. There was no evidence of enlargement of 
the liver, or of disease of the abdominal viscera. He 
complained of pain towards the right side, and tied a hand- 
kerchief firmly around him to relieve the sense of hanger. The 
skin was dry. He passed about a pint and a half of urine 
during the day. The sleep was tolerable ; the mind clear and 
active. Nutrient injections of beef-tea, ^gs and rum, thick- 
ened, if possible, with flour, had been given, at first four 
times and then six times a day. Milk also was ordered, 
and HIV of tincture of opium to be added to each injection. 
On the 25th he appeared to be sinking, and the rectum 
qected the enemata almost at once. His hands were cold ; 
bnt he complained of a sense of beat. It now became a 
question, whether life was to be allowed gradually to die out, 
or an attempt to be made by any other means for the intro- 
duction of food; the patient appeared to have chronic 
bronchitis, with epithelial cancer at the commencement of the 
{esophagus, possibly extending into the trachea, and death 
threatened from inanition. Three modes of relief suggested 
themselves — let, the forcible introduction of an oesophageal 
tube; 2d, opening the oesophagna in the neck; and 3d, 
opening the stomach. In reference to the first, there was 
evidence of a growth at the commenceinent of the ceaophagns ; 
and the trachea appeared partially compressed, as shown in 
the openUion of tracheotomy. The disrase in the throat was 
probably of the form of e|nthelial cancer, and the passage of a 
bou^e must have been constantly repeated. The great irrita- 
tion and oonghing prodnced by attempting to swallow, showed 
that the ep)gk>ttis was extensively ulcerated ; or that ther« was 
a conunnnication between the (esophagaa and trachea, which 
would tender the passage of a bougie very dangerona. In 
tome oases of canoer of the oesopfaagiu, a boogie has been 
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passed into the plenra, and led to speedy death, — and 
probably the passage of a boDgie could not have been 
effected, — thia decided against tbo first proceeding. As to 
the second, — opening the oesophagus-^the moat frequent seat 
of cancer in that tube being opposite to tbe root of the lung, 
about the third dorsal vertebra, and consequently beneath tbe 
position at which the canal could be opened, would hate made 
the operation a very formidable, dangerous and useless one. 
In reference to the third, — opening the stomach— this alone 
appeared to be the operation which could possibly relieve 
the patient. Wounds of the stomach, as that of Alexis St. 
Martin, the cases recorded by Mr. South, those by Dr. Mur- 
chiBOQ, &c., showed that life could be continued after fiitnloaa 
communication had been thus made. The operations on the 
lower animals proved that it could be performed vrith some 
probability of success ; such an operation would give a chance 
of prolonged life, where death was certain ; and where the 
peritoneum was healthy, there was leas danger than in ab- 
normal conditions of that membrane. If life were prolonged 
only for a short time, and food introduced, there would be 
relief to the distressing thirst and the fearful sense of Htarva- 
tioQ : and lastly, it was evident that the patient was dying 
&om inanition rather than from the disease, nutrient enemata 
being refused. On the other hand, however, I felt that the 
disease was probably of a cancerous character, and would 
sooner or later terminate life; that the operation was a 
hazardous and uncertain one ; aud that life might possibly be 
Gontinuecl for a few days by a small portion of the injection 
being retained. After carefully weighing these facts, I asked 
the assistance of my colleague, Mr. Cooper Forster, and if he 
considered the operation of opening the stomach through 
the anterior abdominal parietes, for the purpose of intro* 
dudng food, a feasible and warrantable one I dedded that 
it should be attempted. The operation was accordingly per- 
formed by that gentleman, the steps of which he will 
describe; but the skill with which it vnta executed, the 
scientific coolness and care displayed, and the manner in 
which it was brought to a successful termination, all vrho 
witnessed the operation can confirm.— March 26th. The 
operation took place about half-past 2 p.m.j and was borae 
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Tithout a movement on the part of tbe patient. The pulse, 
which before the operation was 62, and exceeditigly com- 
pressible, rose to 116. Six drachms of milk with part of 
an egg were introduced through an elastic tube into tbe 
Btomach. About twenty minutes past 3, about two ounces 
more milk and egg were iutroduced; be complained of feeling 
a sense of heat, but appeared comfortable. He was now 
removed to bed. At 4 p.m. the pulse was 120 and still very 
feeble; it was decided to introduce everj half hour, if the 
patient were awake, two ounces of milk and egg, and every 
second time two drachma of rum with it. At 9 p.m. he was 
comfortable; there had been alight pain in the left side; the 
pulse was fuller, 124 ; the skin less parched ; and he had slept 
occasionally for a short time. Messrs. Greenwood, Gayleard, 
Owen, and Tuck, kindly volunteered to remain with him in 
rotation, and their assiduous care and kind attention is sin- 
cerely acknowlsdged. During the night he bad four hours of 
sleep; he passed urine, and there were three slight watery 
evacuations from tbe bowels. — 27th. About 10 a.m. be coughed 
violently, and the contents of tlie stomach were forcibly 
ejected through tbe wound. His pulse continued 120. At 
1 p.m. he was cheerful, his eyes more bright, his voice 
stronger, tbe skin less parched, his tongue moist, thirst 
and the sense of starvation relieved; be had pain in the 
left side; the pulse 120, and very compressible; his bands 
were cold, feet and legs warm ; the coldness of the bands was 
very marked for several days before the operation. The opera- 
tion had evidently mitigated his suffering. At 1*30 p.m. half an 
ounce of mm, with sugar, and an ounce and a half of water, and 
fifteen minims of lemon-juice were given. The stomach received 
it well, contracting upon the tube. He said that it produced a 
comfortable senseof warmth throughout the abdomen. At 3-30 
the pulse was firmer and fuller than at 1 o'clock, and the 
hands warmer. Since the operation, during the twenty-four 
hours, he had six eggs, beaten up in twelve ounces of milk, 
given in small divided doses, with four ounces of rum. Milk 
and egg, or beef tea thickened with flour, were ordered every 
half hoar, and occasionally half an ounce of rum, as just men- 
tioned. At 8'30 p.m. faintneas came on, the face became 
cold and perspiring; pulse 136, and scarcely to be felt. The 
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stomach appeared to have lost its power of contracting on thfi 
food iDtroduced. 

Stimulants were ordered to be given repeatedly and freely, 
with nourishment as before j and two or three times, hb a 
stimulant, n^xx of tincture of sesquichloride of iron. During 
the uight he was evidently sinking, the pulse sometimes became 
scarcely perceptible, but rallied after stimulants were intro- 
duced. On the 28th be slept for a short time about 10 a.m., 
and expressed himself as comfortable ; but gradually became 
uuconscious, and died at 10*45, rather more than forty^four 
hours after the operation. 

Inspection was made twenty-eight hours after death. The 
body was extremely emaciated. The head was not examined. 
At the lower part of the neck, immediately above the stemnra, 
was the wound made in tracheotomy, gaping and undermined, 
and on the trachea a few drops of pus. At the left hypochon- 
drium was the opening made by the operation of gastrotomy,also 
enlarged by the plug which had been introduced a few hours 
before death. (Plate I.) The mouth and soft palate were healthy, 
also the epiglottis. At the posterior surface of the cricoid 
cartilage there was a growth connected with the mucous mem- 
brane (Plate lY), about a quarter of an inch in elevation, and 
extending from side to side, soft and slightly injected ; passing 
downwards, there was irregular ulceration, and towards the 
trachea destruction of all the coats of the (esophagus ; on either 
side and below, the ulcer was bounded by a sharp undermined 
edge. The cellular tissue of the trachea and its muscular 
fibres were destroyed for about half an inch ; the mucous 
membrane was bare, and perforated by a small opening about 
one sixteenth of an inch in diameter, so that fluid could pass 
from the cesophagus into the tractiea ; below the ulcerated sur- 
face in the oesophagus the canal was much contracted by infil- 
tration into the surface of the mucous membrane ; the passage 
was 80 much diminished at this part that a probe could only 
he passed after death, and it was probably quite impervious to 
fluids during life. The constriction was tituated at the level 
of the first bone of the sternum. The rest of the oesophagus 
was healthy. One or two glands in the neck were infiltrated 
and diseased, but none of the mediastinal or other glands. 
The rima glottidis was free; the vocal cords and aryteno* 



., Google 



8 Epithelial Cancer of (Ex^hagui 

epiglottideaa folds quite healthy ; so also the trachea. The 
broDchi contained thick tenacious mucus. The pleura on the 
left side w«a healthy; on the right, there were general, but 
not firm adhesions. The lungs were both much distended 
with air, pale, emphysematous, and covered the heart. At 
the right apex the lung-tissue was puckered; there were 
numerous lobules of iron-gray consolidation, with iutervening 
crepitant lung, but no disorgitnization. The lower lobe of the 
right lung afforded a beautiful apecimen of emphysema, but 
there were numerous gray tubercles studded in small clusters; 
they were n on -cancerous. The lower lobe of the left lung 
was much congested, and one or two lobules were softened 
and breHking down, from acute changes, probably a very short 
time before death. There was no enlargemeut of the bronchial 
' glands. In front of the surface of the heart was a small 
collection of pus, only a few drops, apparently from the in- 
flammation of small gland. The pencardium and heart were 
healthy, the heart contracted and firm. Oa opening the 
abdomen, the, intestines were found contracted ; the peritoneum 
was healths/ ; noinflatnfnation,effusionof lymph or serum, or dimi- 
iiution of its normal smoothness could be detected. Thestomuch 
was partially distended ; it was situated lower than usual, and 
its anterior surface was looped up to the opening in the anterior 
^abdominal parietee made by Mr. Forster at the linea semi- 
lunaris. (Plate II.) The mucous membrane of the stomach 
was pale, slightly injected at the opening. (Plate III.) On 
gently drawing aside the stomiich at the opening, the opposed 
serous surfaces were found slightly adhering. The small intes- 
tine was healthy throughout, but atrophied ; the food introduced 
had only passed four feet down the intestine ; below that point 
the intestine was exceedingly small. The lower part of the 
ileum was healthy. In the colon there were several patches 
of congested mucous membrane. The galUbladder was dis- 
tended, the .liver healthy, so also the kidneys ; the spleen was 
very small. There was no evidence of any cancerous disease 
affecting any part except the oesophagus and one or two ad- 
joining glands. 

Remarks. — It is probable that chronic disease of the right 
Apex had existed for a long time, so also the emphysema. Other 
miliary tubercles were perhaps of recent deposition. The 
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lobalar consolidation and congestion of some parts of the left 
lower lobe of the lung were evidently only of very brief dura- 
tion. As to the cause of the cancerous disease we have no 
evidence; it was probably of about six months' duration; its 
existence with chronic disease of the lung is a fact of some 
pathological interest. The microscopical examination of the 
growth in the neck presented the form of cell-growth common 
in epithelial cancer of that part. 

In reference to the diagnosis in this case, it was evident 
at the time of admission that the patient had chronic disease ; 
ho had had cough for fifteen years; there was, however, 
no evidence of serious obstruction to the heart or to the 
portal circulation ; the dysphagia was then a new symptom. 
The examination of the chest did not give any indicatioD of 
phthisis, the respiration was exceedingly feeble at the apices, 
b'it there was no duluess on percussion, and the voice was 
diminished rather than increased in resonance ; at the bases 
the expiratory murmur was prolonged; it appeared probable 
that there was no marked consolidation of the lung, but rather 
that the feebleness of the respiratory act arose from emphy- 
sema. The question arose, whether there was any pressure on 
the right bronchus; but of this there was no proof; ,the 
respiration at the right base was as strong as at the left, and 
there was no increase of resonance at the right apex, though 
the respiration was less distinct. As to the cause of the 
dysphagia, it was naturally suggested, whether it was a case 
of phthisis, in which the principal disease manifested itself in 
the throat, by ulceration of the epiglottis. I have several 
times observed in severe ulceration of the epiglutlis very 
severe dysphagia and the condition mistaken for obstructed 
oesophagus. Few, however, would have had that idea in this 
case, for there was wanting at the early stage the rancedo of 
phthisis; and the difficulty in swallowing was evidently at a 
later stage of the process than in ulceration of the epiglottis : 
there the attempt to swallow is scarcely commenced before 
the food is' ejected, often through the nares; here, it passed 
beyond, there was no such ejection of food, but rather severe 
pain, and that extending to the ears. The blood also which 
was spirted out during coughing was not as we observe it in 
ulcerated larynx, but was evidently from the pharynx. Sub- 
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sequeotlj & tumour could be felt at the comTaeQcement of the 
cesophagus. The eiDAciatiou was not that of simple phthisis : 
there we generally Lave a rounded abdomen, and often more 
or less diarrhoen; here there was uniform constipation and 
collapsed abdomen. There was' no evidence of syphilis to 
account for the affection of the throat, nor of aneurism. It 
wns presumed that the affection of the pharynx and cesophagus 
nas of the form of epithelial cancer; the enlarged gland in 
the neck confirmed this idea, and there was nothing to indi- 
cate any such disease of other viscera. As to the prognosis, 
that was from the first unfavorable, but it was not fur 
several weeks anticipated that such serious disease of the 
throat would present itself; all idea was then given up of 
ultimate recovery. In the treatment, the object was to relieve 
the irritation of the bronchi and the engorgement of the portal 
system; and to strengthen the patient, meat diet was given. 
The excreting organs and glands were acted on by squill and 
blue piil, by purgatives, &c. Tlie spasmodic contraction of the 
bronchi relieved by conium, alkalies, hydrocyanic acid, stramo- 
nium. These ends our remedies partly effected, others were 
beyond our reach. The pain produced by swallowing and 
coughing was moat distressing, and sometimes kept the patient 
awake for several nights. Inhalation of steam was a relief, so 
also the smoking of the leaves of stramony. The application 
of nitrate of silver aggravated the distress. Most benefit was 
derived from the application of small bliaters on either side of 
the throat ; tincture of aconite also applied externally was of 
greater benelit than chloroform ; morphia administered in- 
ternally produced transient composure; however, all these 
means, of value in relieving suffering, could not check the 
progress of the disease. When it became necessary to resort to 
nutrient injections, life was fast ebbing away. It may be a 
question as to what is most effective in this case; beef- 
tea thickened with flonr, an egg, and a small quantity of 
rum were used. Dr. Gull suggested the propriety of using 
pepsine mixed with the fluid, and since the rectum is incapable 
of rendering the aliment in a condition ready for absorption, 
it may be well deserving of trial. The longest period in 
which I have known a patient nourished by injections 
alone, was in a case mentioned by Dr. Barlow, in which for 
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seventy days food iras admioistered only in this manner. lo 
thU patient the rectum much more quickly refused injections. 
All other means of affording relief being takes away, as 
stated in describing the case, I was brought to the consi- 
deration of gastrotomy. In my work on Diseases of the 
Alimeatary Canal, I have ventured to suggest this operation 
in impending starvation, in cases of perforation or communica- 
tion between the oesophaguB and trachea, where deglutition is 
sometimes impossible. Death in these cases sometimes takes 
place simply from inanition. In this instance, it was well 
known that there was incurable disease, and that any opera- 
tion which might be performed would only be palliative. It 
WHS submitted to the patient, that such an operation might be 
quickly fatal, or prolong his life for a few weeks ; even with 
such a slight hope he most readily assented, so terrible was 
the sense of starvation and of thirst. These symptoms were 
relieved, and the horrors of such a death partially mitigated. 
In the treatment of the case after the stomach had been 
opened, it might have been well to have repeated nutrient injec- 
tions by the rectum, and to have given food less frequently, 
although the quantity introduced at each time was only two 
ounces. There was fear lest the operation might suddenly 
terminate the flickering flame of life, lest no rallying 
should take place ; and afterwards, lest the sutures give 
way, and the contents of the stomach be freely extra- 
vasated into the periloneum. After twenty-four hours faint- 
ness came on ; the patient was evidently sinking, and any 
treatment would have been alike ineffective. Stimulants 
were given very freely, and at each time were followed by a 
slight revival in the action of the heart. There appeared to 
be nothing to call for the action of opium ; but, at Inst, a 
small quantity of tincture of iron was administered, as being 
one of the most powerful stimulants. The consideration 
of the complete particulars of the case lead to the conviction, 
that if the operation had been performed earlier more 
permanent henetic might have accrued. It was done with 
comparatively trifling addition to the sufferings of the patient ; 
it was eSeuted with ease, without colhipse or peritonitis; the 
thirst and sense of starvation were relieved in a degree which 
were scarcely anticipated. In cases where starvation equally 
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advanced as in tbis case has been iritneased, death has taken 
, place as quickly ; and it is probable that bad the operation 
not been performed, death might have talten place aa Bpeedily^ 
if not more so. The patient would certainly have been de- 
prived of the relief which for twenty-four hours he experienced. 
Under these circumstances it is urged, that if a favorable case 
be presented, the same operation be performed, but without 
waiting till life is almost extinct. 
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DESCRIPTION 



OPERATION OF GASTROTOMY. 



Bt J. COOPER PORSTER. 



I WAS requested by my friend and collettgne. Dr. HabershoD, 
to see a patient under his care in Philip Ward, who was 
Bufferiog from an epithelial cancer of the oesophagus, with a 
view of affording him some relief to the fearful state of starva- 
tion to which he had been reduced in consequence of inability 
to take nourishment by the natural channel. Dr. Habeislion 
suggested the propriety of opening the stomacb to pour food 
and di-ink directly into that viscus, the rectum having refused 
to retain nutrient enemata, and nothing but death of a most 
pamful character presenting itself to the patient. 

That a direct opening into the stomach, or " gastro- cutaneous 
fistukj" might be formed, and the patient live some years, was 
certain. In an elaborate paper read at the Medical and 
Chirurgical Society last year by Dr. Murchiaon several cases of 
this kind were quoted, and lam indebted to that gentleman for 
thereferencetotbem, in which patients with mechanical injuries 
(they amount to seven in number), the class most nearly allied to 
that with which this case is related, have had permanent fistula 
and lived.' There could therefore be no doubt that an operation 
BQch as was proposed might be attended with a similarly for- 
tunate result, provided the patient's powers were not so far 

' A cue 1( meotioDed in the 'JourosI de Mfd^cine etChirurgie,' paTCorT[url, 
Leroux, Sec., in which a pe*sBiit received a woond with ■ cutlaaa nhich opened the 
M«ntch, end ■ Hatnle was formed tfaroagfa wbich food patted. 
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depressed thnt death most result from exhaustion without the 
operation. 

Fearru) aa the proceeding appeared to me, aod exceed- 
ingly doubtful whether death might not result from surgical 
interference, I did nuthesitate, after due consideration, to come 
to the conclusion that an operation might be performed with 
at least the view of aSiirding temporary relief to the poor 
sufferer. To pass a stomach-pump tube down the natural 
passage might, I thought, cause sudden death; and even if 
done once, could not be repeated as frequently aa necessary to 
admit of a due supply of nourisliment ; and indeed no one who 
had carefully examined this case or seen others of a like cha- 
racter would for one moment have thought of hazarding the life 
of the patient by such a proceeding. A case has been related 
to me where a deceased surgeon of great notoriety passed a 
tube through a diseased mass, similar to that in this patient, 
into the pleura, and poured half a pint of beef tea into that 
cavity, and I felt therefore that the passage of a tube down the 
oesophagus was not warrantable. The operation of cesopha- 
gotomy next presented itself to my mind, but remembering 
the probability of an extension of the disease in the pharynx 
into the oesophagus as low down as the spot in the neck where 
the operation would be performed, the difficulty of its per- 
formance from the great depth from the surface at which the 
cesophagus is placed, the propinquity of the great vessels, and 
the inability to keep the opening patent afterwards, made me 
determine at once that this plan of relief was not feasible. I 
therefore came to the conclusion that the suggestion of Dr. 
Habershon, viz., of directly opening the stomach, was the only 
means to be adopted. Upon duly representing to the poor 
man the dangers of the operation, and the certainty of its only 
affording him temporary relief, he gladly caught at the idea, 
and wished any plan to be adopted that might relieve him from 
his present fearful agony occasioned by the pangs of hunger 
and thirst. 

I examined him, with a view of determining the several steps 
of so important an operation. The abdomen was found as thin 
as could possibly be conceived, the anterior parietes apparently 
lying upon the posterior; the whole length of the abdominal 
aorta and the two iliac arteries coold be felt pulsating moat 



DowcdDyGoOgIC 



operation of Gattrolomy, 13 

distinctly; percussion yielded nothing but a universal dull 
sound ; little therefore of n positive cliftrocter vm elicited as to 
the position of the viscera, and I vriia com]>eIled to pass in 
review in my own mind the viirious steps of the proposed pro- 
ceeding. The opinion of my sorgical colle.igueB was obtnincd 
as to the feasibility and propriety of the operation ; ther all 
most cordially agreed with Dr. Habershon and myself in the 
advisability of performing it, and assisted me in the vnrioiis 
steps. Sanctiooed by the presence of the medical and surgical 
stalT, T performed the operation, there being no experience in 
British surgery to guide me. 

Accordingly, on the 26th March, at 2 p.m., the man was 
placed on his back in bed, which was raised on a table, fearing 
to move him, lest Byiicope of an alarming character might occur, 
remembering that no stimalaut could he adminiBteied by the 
mouth. His pulse was very feeble; he was perfectly sensible, cool, 
and collected, and smiled assent to the expected relief; chloro- 
form was not administered for several reasons, and the patient 
did not desire it. I stood on his right side and made an incision 
through the skin and faseia with an ordinary scalpel over the 
course of the left lines aemilimaiis, commencing at the carti- 
lages opposite the intercostal space between the eighth and 
ninth ribs, aod carried the incision downwards to the extent of 
three inches and a half; the tendinous portion of the oblique 
abdominal muscles was next divided, and the outer edge of the 
rectus exposed : the next step was to take care and avoid the 
haemorrhage likely to arise from dividing the intercostal arteries, 
which were seen lying on the transversalis muscle, and though 
generally small in this part, might give rise to troublesome bleed- 
ing, ^hich would render obscure the appearance of the tissues ; 
one vessel was therefore tied. The divided structures were 
now held apart by retractors, and an incision made carefully 
through the transversalis muscle, until the fascia lining it was 
seen ; this was much wasted, so that although carefully wishing to 
separate it from the peritoneum beneath, I was unable to accom- 
plish it entirely, and thus in attempting to pass the director un- 
derneath the fascia and superRcial to the peritoneum, a small 
opening was made at the lower part of the wound in the 
latter structure. Taking advantage of the opening thus made, 
an ordinary director was passed through it and upwards towards 
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the ribs, aud the peritoDeum divided the whole length of the 
wound, thus expoaing the riacus for which I wna ia search. A 
small portion of the left lohe of the liver was distinctly aeen at the 
upper angle of the wound, and noder it the stomach, which also 
extended into the left hypochoadrium; the greater and lesser 
curvHtures of the oi^an, in consequeuce of its small size, with a 
very thin omentum, quite transparent, attached to it, were also 
distinctly to be traced, which, coupled with the position of the 
Tiscus beneath the liver, and the thickened and peculiarly 
creamy white appearance of its surface, plainly distinguished 
it as the stomach ; I therefore, with a tenaculum, carefully 
hooked it up to the abdominal parieties, passing the instru- 
ment through its anterior wall in a transverse direction, from 
left to right, and as much towards the left side as possible ; 
taking care, however, not to drag it away from its natural 
position. A curved needle, armed with a strong silk ligature, 
was then passed through the walls of the stomach, and sowed 
to the parietes of the abdomen by an uninterrupted suture. 
After the first two stitches had been put in, I opened the 
organ by dividing that part of it included between the two 
portions of the tenaculum, and thus freed that instrument, the 
incision being about three quarters of an inch long, a feir drops 
of blood passing into the stomach. I then continued to sew the 
divided edges of the viscus carefully to the abdominal parietes 
as I had commenced; in doing so the needle was passed one 
third of an inch within the stomach, so as to get a good hold^ 
and then stitched with care to the skin., including as much as 
possible also of the abdominal parietes. The opening in the 
stomach was enlai^d slightly, so as to get it of sufficient 
calibre to admit the end of the feeding tube. As the opening 
in the stomach was much less than the external wound, the 
remaining part of this was brought together with an uninter- 
rupted suture, the divided peritoneum being left untouched. 
The greatest difficulty was experienced in adapting the edge of 
the mucous membraue of the stomach to the skin ; the opening 
thns left was about large enough to admit the little finger. The 
operation was now completed without hemorrhage (one ressel 
only being tied) ; and without great distress to the patient, 
immediately 2 oi. of warm milk, in which an egg had been 
beaten, were ponied into the stomadi- 
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It will be observed th&t cbloroform was not adminiBtered, 
although this agent has lately been described as a beneficial 
stimulaat. This can 00)7 apply where small quantities are 
taken, for where the full effects of the drug are required, that 
is, in the performance of an operation, I know of nothing 
more liliely to produce unpleasant consequences, such as 
vomiting or great prostration, or even death in such a patient 
as the present. Vomiting, above all tilings, was to he avoided, 
and as regarded avoidance of pain, I did not consider that the 
necessary incisions would be of a very painful kind. More- 
over, the patient was remarkahiy cool, collected, and fearless 
of pain. All these considerations induced us to dissuade bim 
from taking chloroform. 

The position of the stomach in its natural condition deter- 
mined the line of the first incision, viz., at the linea semi- 
lunaris, extending from the edge of the cartilages down- 
wards; and with a view of testing the facility or other- 
wise with which I could reach the organ at this spot, 
I performed the proposed operation on the dead subject at this 
place and also at the linea alba. I soon discovered that with 
the former incision the stomach was not found with so 
much facility as in the latter, covered as it was by intestines ; 
whereas, upon operating at the linea alba, immediately below 
the xiphoid cartilage, by simply raising the liver the stomach 
was exposed. Notwithstanding this, however, the fact that in 
the latter incision the pyloric end of the stomach instead of 
the cardiac was most likely to be opened, which was not de- 
sirable, and also remembering that the natural position of the 
stomach was in the left hypochondrum, I determined on 
adhering to my original intention of making the first incision 
at the linea semilunaris ; moreover, the intestines would be 
less likely to interfere with my finding the stomach. 

SediUot, of Strasbourg, who has twice opened the stomach, 
made his incisions in a different spot, but I bad not at the 
time I performed this operation seen any account of bis pro- 
ceedings } and my object being to get as near as possible to 
the cardiac end of the stomach, induced me to adopt my 
present plan. I can see no object in making a crucial incisioQ 
through the rectus muscle, as recommended by that surgeon. 

It will be observed that I was especially cautious in avoid- 
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iaf Mtjr obaace of the ■tonmch becoming detsclied from the 
abdominal parietea, and I therefore sewed the organ to the 
parietes with nn uu interrupted suture, taking also special 
care to include a good portion of the walls uf tlie stomach ia 
the stitches. I have since found that the accident which I 
mention did occur in one of Sedillot's cases, and that soon 
after the operation was completed a violent fit of coughing 
tors tbe ligatures away and discharged the contents of the 
■tomaeh into t^ peritoneal cavity. 



Illutiratinff lie. Habershan's and Mr, Cooper Forater'a caae (/ 
Gattrotomy. 

Plate 

I. Shows the external iocieion ia the left hypochondriac 
region* 

IX. Shows the position of the stomacb drawn up to the 
opening, after the, interior of the abdomen had 
been exposed, 

HI. ^bibits the interior of the Btomach^ with the opening 
seen from the inside. 

lY. Shows the growth in the cesophagus causing ita almost 
entire occluelon. 
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PATHOLOGICAL OBSERVATIONS. 



Bt SAMUEL WILKS, M.D. 



From a careful review of the reports of nearly 2000 posl- 
mortem examinatioDS, of which we hare noteB, we have been 
enabled to make several pathological observations on subjectil 
of interest, and had prepared them for pubhcation ; space, 
however, irill not allow ns to allude to more than one or two 
of ihtta ; the others must be left to a future occasion. 



On Cancea and New Grow^eis. 

Wb will state at the onset omr firm conviction that cancer, 
in the commonly received acceptance of the term, has no 
peculiarities which can always distinguish it from other morbid 
growths. Or even from many healthy structures. Some ex- 
perience in testing this debateable question has satisfactorily 
proved the truth of the assertion, having seen, for example, 
well marked encephaloid disease, which displayed merely small 
nuclei by the miicroscope, offering nothing peculiar to the eye 
of those well versed in the dse of the instrument, and, on the 
Otter hand, we have known healthy cells from parts of the 
alimentary canal, from the kidney, from the Pacchionian bodies, 
&c., considered as cancerous when this idea of their nature was 
Suggested to the observer. "Without denying that the micro- 
scopic elements of healthy structures have their peculiarities, 
or that morbid Ones essentially differ from them, we believe 
that onr statement is correct, that the peculiarities of cells 
arising from size alone have not hitherto been sufSdent to 
enable observers satisfactorily to distinguish between them. 
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We think, therefore, tbat the terms heterohgout and analogous, 
applied by Carswell to growths, according as they consist of 
atructures foreign to the body or similar to it, are erroneous, 
although they may be usefully applied in a modified senae. 
They appear to have been adopted to give scieotiGc expression 
to the generally received opiuions concerning new growths or 
tumours, that these consist of two classes, cancerous and non- 
cancerous, or malignant and benignant, thus indicating that 
the former consist of elements foreign to the system, while the 
latter are composed of tissues allied, and therefore innocent. 
This idea has hitherto been underlying all our technical terms 
relating to the subject, and much clinical observation as well 
as microscopic research has been directed to the object of 
elucidating the important point respecting the malignancy or 
non- malignancy of an adventitious product, and we must admit 
that some very high autborities assert their capability of 
always making the distinction. They maintain that cancer 
consists of cells which are distinguishable hy their form and 
size, and thus indicate a formation peculiar, and foreign to all 
other atructures. Our own opinion, from long study of the 
subject and from observations during several years of a mul- 
titude of examples of tumours (arising not only from the 
examination of dead bodies, hut from the opportunity of seeing 
specimens daily removed by our surgeons, as well as those sent 
to the museum) is, that these new formations exist in very large 
numbers, and are of very various kinds, and that if they be 
placed in a list according to the rapidity of growth, disposition 
to spread, propagation, &c., those at the top of the scale may 
be styled cancerous, but that no boundary line can be drawn 
between the last which is styled caucer and the next on 
the list which has acquired some other name, and also that if 
the term malignant be applied to those which are highest on 
the list, and semi-malignant to those below, and innocent to 
the lowest, that still no clearly defined lines can be made 
between these divisions. We believe, indeed, tbat the same 
rule holds good in morbid anatomy as in all creation, that the 
transition from one natural object to another is by insensible 
degrees. With this view of the subject, such defined terms 
as cancer and malignant afford a hinderance to its proper com- 
prehension, and could they be removed, we think much light 
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ivould be thrown upon it. As, however, this cannot be done, 
they must be retaioed in a qualified sense, and the term cancer 
be employed to designate two or three of the most inalignnnt 
forms of growth, the term malignant being itself a relative 
one, its meaning being a disposition for the adventitious pro- 
duct to return and propngate itself. The question, then, to be 
asked with reference to a new growth is not so much — is it 
malignaot or not ? as — what c/e^ee of malignancy has it F The 
answer mnst be discovered by clinical observation and micro- 
scopic investigation. For it is evident that if there be a number 
of new gi'owths, and some of these consist of fibre, others of 
bone, &c., that only a small part of the subject is considered 
by regarding cancer alone, for we wish also to know, as in the 
case of osteoid disease, what is the peculiarity of the bone 
which constitutes its malignity. 

Let us inquire, in the first place, what determines the pre- 
sence of aa adventitious growth or deposit in the body. Two 
causes are in operation in different cases — a local and constitu- 
tional, and upon the separate action of these do we have the 
extreme forms of benignant and malignant growth, and upon 
their combination do we have the great number of their inter- 
mediate varieties. The first cause alone in operation has a 
tendency to the formation of a tissue allied to the healthy 
Btructnres, whilst the latter has simply a power for the pro- 
duction of the simplest elements, ns seen in malignant growths. 
The latter, however, may have secondary characters given them 
by local causes, and thus an explanation of the various interme- 
diate forms of morbid productions. To discover how much one 
cause is in operation and how much the other, we think is the clue 
to the whole question of new growths, and now we may see a 
taeaning in the terms heterologous and analogous, as applied 
to new formations, for if the latter be allied to the structures 
near which they spring, they indicate a healthy influence in 
operation, and therefore an absence of any vicious constitutional 
tendency ; whereas if they be not allied, that is, consist of cells 
continually growing for a purposeless object, they indicate a 
vice in the system ; the latter are foreign to a healthy intent, 
and therefore deserve the name heterologous. In the one 
case the tendency is to a formative process, and the nearer 
this approaches to the natural one, the more benignant the 
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structure, while in the other case the tendency ia to the pro- 
duction of cells such as existed in the embryo preceding the 
formation of the tissue, and therefore if such erabryoDJc cells 
spring up and continue to grow in the perfected body, we hav* 
a cancer ; a cancerous tumour being simply a mass of embryonic 
cellfl. Our meaning is this, that in the healthy organism the 
blood maintains in integrity the different structures of the 
body ; every part, however complex, we believe is constantly 
being renewed ; this is due to some close affinity between the 
textures and the blood-ingredients. Let, however, there be 
Home injuiy by which a breach of surface is produced, a plasma 
or blastema is thrown out to heal it, but the affinity is in 
great measure lost, for though the disposition still remains for 
a reproduction of the parts, the tatter is only practicable within 
certain limits, in the production of the simplest structures, for 
as regards the viscera, these we know are never reproduced, and 
the same may be said of muscle and probably of nerve, unless 
in young subjects. The blastema, then, can only form tissues 
of the simplest kind, and thus the repair is generally by fibre, or, 
if near bpne, by osseous tissue or cartilage. If the local injury 
should cause an effusion of blastema not required for the repair 
of a part, we have a simple tumour springing up, ftbrous, bony, 
&c. Now, suppose there be a vice in the constitution, the dis- 
position in the new formation to ally itself to the healthy tissue 
shall be still less, and a tumour, which would otherwise have 
been an innocent fibrous one, shall be further removed from 
this degree of development, and a mass of cells shall spring 
up having no tendency whatever to the formation of a tissue, 
and thus constituting a cancer. In this latter case there is 
probably a local cause for its production in one part rather than 
another, though this we know ia not allowed by some. Oar 
own opinion is that it is fin injured or the weakest part of the 
body which is the seat of the disease, in an analogous though 
opposite way in which tubercle appears to attack the moat 
active organs- We think this is seen in numerous instances, 
sucji as scars, ulcers, moles, &c., becoming cancerous, cancer of 
gall bladder succeeding to gall stones, cancer of kidney to cal- 
culus, and the same in urinary bladder, several examples of which 
we have seen ; and as regards injuries, the constant repetition of 
such a hia^ory in all forms of tumours cannot be disregarded 



DowcdDyGoOgIC 



GttTicer and New Growtht. 33 

and they afford an explanatiou of our vietv of the subject, A 
part IB injured in a hoalthy person — repair takes place, or a 
material ia thrown out fmm the blood- vesaels, which to a certain 
extent developes itaelf; whereas, if there be a conttitutional 
vice, as a cancerous diatheBis, the blastema produces a number 
of cells having no object, and a cancer is formed. In answer 
to the objection that these cancerous growths pervade all parts, 
and thus show a general cause in operation, we niaintaiu that 
they always have a local origin in one particular part, aod that 
the disease is generally local for a considerable period ; and id 
answer to the difficulty why the weakest part should produce 
a rapid cell-growth, we can only state that this is so ; that in the 
healthy body the disposition is to develop a new material 
allied to the old and highly- developed tissues, and in the vicioufe 
system it is the reverse, and, moreover, it must be remembered 
that the cachetic condition spoken of in cancer is a result of the 
disease, and does not pre-exist, and in very many cases is not 
present at all, and depends, as we have before remarked, upoD 
accidental circumstances; moreover, the most rapidly growing 
cancers are often in the young. We may here state that the 
highly malignant growths, having characters allied to those 
of the parts near which they spring, shows that the local in* 
fluence imparts a seoondary character to them, though it does 
not remove their nature. Before considering this matter fur- 
ther, we will briefly review the commonest forms of growths, 
and we shall thus, by illustration, be better able to elucidate 
our subject. 

Scirrhous cancer, medullary cancer, colloid cancer, melanosis, 
villous cancer, fibrous tumours, recurrent and raalionant fibroid 
tumours, fibro- nucleated and fibro-cellular tumours, eiichon- 
droma, exostosis, ost'eosarcoma, osl'euid cancer, myeloid tumOurl, 
uterine and prostatic tumours, glandular tumours, adeuocele, 
tuljercle, lardaceous material, fat, fibruid and iuflnmmatory 
deposits, &c. 

We sliall not enter into the minute anatomy of thesa 
growths, as the account of their structure may be found in 
the various works on pathology, but merely allude to them 
to show their points of affiuity. We will again repent, 
that the blastema thrown out under abnormal circumstances 
has a tendency to assimilate itself to the structure near 
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which it occurs, provided the latter be of a simple character j 
uid this tendency is greater the more a local cause alone is \n 
operation for its production. Under ordinary circumstaaces the 
tissue would be simply renewed, and here a new growth 
occurs which has a disposition only to be like those from 
which it springs. In the majority of cases, therefore, new 
growths consist of little else than cell or fibre. Now, let there be 
an hereditary disposition to cancer, or some inherent vice in 
the system, instead of the healthy nntrition continuing, the 
blastema shall simply form cells such as existed in the embryo ; 
these are rapidly reproduced, without any disposition on their 
part to form a tissue analogous to that from which they spring, 
and such a mass formed of embryonic cells constitutes cajtcer. 
Any disposition these cells have to form fibre, the next 
simplest element is a remove from their simple character, and 
indicates a less malignant diathesis in operation. As nuclei, 
however, probably exist before cells, if we have a rapid pro- 
duction of nuclei, an encepkaloid or medullary cancer is formed ; 
for if a cell-wall be formed around the nucleus, and should 
some fibre tissue also be produced, we have a tdrrhoua 
cancer, of less rapid growth and malignancy. Again, should 
the whole of the cells be changed into fibres, the disposition to 
rapid production is less virulent, a looger time is required in 
the formation, and there is a disposition to approximate to 
healthy tissue ; we thus have malignant and recurrent fibroid 
tumours, tumours which recur and recur during a lengthened 
period, and only at last becomes propagated in the internal 
organs. The original cause of the growth in this case is 
often more local than constitutional, for the system may 
remain free for many years, while the growth is being con- 
stantly renewed in its own seat. Other forms, as fibro- 
nucleated and Jtbro-cellular, may return after removal, while 
some fibrous tumours are quite local and innocent in their 
character, the original blastema becoming at once a mass of 
simple fibre or connective tissue. The microscope is of 
essential value in distinguishing these tumonrs and expressing 
their various rates of growth and degrees of malignancy ; and 
it is remarkable, that it was this very class of growth which 
formerly obtained for the instrument much discredit ; for the 
doubtful answers given by it were supposed to signify its in- 
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capability of analysis, whereas they really indicated the truth, 
since intermediate or semi-malignant growths were under 
consideration. It would seem then, aa a rule, that the rapid 
production of nuclei or nucleated cells indicates a vicious or 
cancerous diathesis, while the disposition to form fibre shows a 
disposition less vicious, though there certainly are cases where 
a malignant structure is composed of neither one nor other 
material ; but whether this strengthens the rule or is opposed 
to it, we cannot at present say. Of such we sball presently 
give an example. As regards fibrous cancer or scirrhous 
cancer, we have not entered into any details respecting the 
nature of the matrix, but simply state our belief, that the 
firmer the growth the less malignant, remembering always 
that this matrix may or may not be a new formation, but a 
part of the healthy tissue ; for example, a scirrhous breast is 
removed, and in its place a medullary tumour springs up, that 
is, the cell-growth took place primarily in the fibrous net- 
work of the mamma, and, in its reproduction, it had simply a 
new formed tender matrix of its own. A mass of cells or 
nuclei, with a simple form of matrix and blood-vessels, con- 
stitutes medullary caucer; and if there be a tibrous matrix 
with cells between, a fibrous cancer ; aud if all the structures 
be fibrous, that is, consisting of nucleated fibres, we have a 
recurrent fibroid tumour. We can, therefore, see how a 
fibrous cancer and recurrent fibroid may, under some circum* 
stances, pass into one another, although they are generally 
distinguishable. We have left out of the question the forma- 
tion of blood-vessels, for at present we do not see whether 
their production has more relation to malignant than inuocent 
tumours, being found highly developed in many forms of both. 
We naay here again allude to the objection to this view of 
new growths, that if cancer be something not foreign to the 
system, why should its seeds be taken up and find fresh soil 
in other parts of the body ? It might be said that there is a 
vice in the constitution, and therefore the removal does not 
affect the propagation ^ but this we shall find to be only 
partly true, for it leaves unexplained the reason why the 
secondary growths should resemble the first, when those 
primary ones have certain characters dependent on a local 
cause ; and we might here allude to the analogous case of 
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pj'KmiK, where s local cause is sufficient to propsgate disease 
through the body. Upon this point hinges the principal 
weight of our argument, our belief being that the degree 
of malignancy, as indicated by a cell- or fihre-groirth, depends 
mainly oa a constitutional diisposition, but other characters are 
adventitious, or added, or dependent on a local cause. Now, 
if these latter characters are accidental and jet reproduced, it 
would show that if a tumour is reproduced after the remorat 
of the primary one, that the seeds were already sown before 
the operation, or were left behind at the time. To this state- 
ment we can see no objection, and if tru^ is highly im- 
portant, for if the accidental characters be propagated thus, it 
may be that the more essential ones are under a similar 
influence. It is thus seen that although there are great dif- 
ficulties in the way of the microscope determining the degree 
of malignancy in any tumour, yet clinical obserration cannot 
always be relied ou as the only test, at least if based only on 
the fact of return or noD-retum of a growth after removaL 

Our meaning will be more clear when we hare advanced a 
step further, and taken some other examples. We say the 
disposition of new growths is towards the production of cell or 
fibre, and other characters are added, such as those due to 
bone, cartilage, pigment, gland-tissue, &c. The latter can 
only be developed in the immediate neighbourhood of its 
own tissue, but the three former may be reproduced in several 
parts of the body. Suppose, for instance, the same cause 
which gives rise to a cancer on the surface should aS'ect a 
bone, we may have here also a medullary or fibrous cancer 
rapidly destroying the structures near which it springs; but 
very often the growth is modified by the neighbouring struc* 
tures; the cell-formation iu bone shall, in fact, become bony, 
and we have osteoid cancer ; this is propagated through the 
system in the same way as cancer, differing only from it in the 
deposit being osseous. Should the tumour be of slower 
growth, such as would be fibrous in the soft parts, it is here 
disposed to become bony, and we have osteosarcoma, which may, 
perhaps, be innocent, although, in most cases, it has a near rela- 
tion to the recurrent fibroid, and has the same degree of 
malignancy and is propagated through the body as osteosarcoma, 
or an osteo-fibrous tissue. In this case we should remarkj 
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that the secondiLrf deposits ia the lunga and eUevhere conrist 
of true booe. Since the blastema poured out in the neigh- 
bourhood of bone ia disposed to form cartilage, ao here the 
tnmour may contain cartilage, and thus more or leas of this 
substance is found in this class of growth. We think^ then, 
that a tumour which may be simply fibrous or cancerous ou 
the surface of the body, may, near the bone, be changed partly 
into bone and cartilage, and the disease be thus an osteoid 
cancer or osteosarcoma, the degree o{ malignancy depending 
on the disposition to form « cell-growth, the bone or cartilage 
being merely secondary, notwitbatandiug that these secondary 
charaotere are equally propagated. Just as the fibrous tumoura 
rary in malignancy and rate of growth, so do the osteosarco- 
matoQB, and thus we may have a simple fibrous tumour grow- 
ing around the shaft of a bone, or a fibrous tumour, witb 
various amounts of osseous or enchondromatous tissue, with 
the former material in increasing quantities, until a simple 
bony tumour is produced. Again, if the cause which calls 
into action a new growth should be in operation in the centre 
of a bone, we may witness the production of some of those 
elementary cells of the medulla which were found ia the 
fcetal state preceding the formation of the bone ; these are 
large branching cells, many nucleated, and are called myeloid. 
These embryonic cells, being reproduced in the adult, grow 
continually until a tumour is formed, bearing the same name. 
This growth of embryonic cells might appear to relate it to 
cancer, and constitute it eminently malignant, but the analogy 
is not perfect, as facta show. The cells which are capable of 
growing in any part are of a simple kind, and are such as 
may spring up anywhere, but the myeloid are only pro- 
duced under the influence of the medulla in the same way as 
an osseous tumour is produced under the influence of boue; 
bat since the latter may accompany a malignant growth, so 
may the former, and thus it has not yet been shown that a 
myelcnd tumour can arise primarily in any other oigan than a 
bone, nor in its simplicity be propagated. A myeloid material 
may, however, accompany any form of growth from bone, and 
be propagated with it ; sucb, however, cannot he styled a 
myeloid tumour. And here we may remark, that the designa' 
tion of » growth cannot be taken firom one element only which it 
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coDtfuns, for that may be secondary and the non-essential 
part. Tbue, a tumour composed of bone, cartilage, fibre, 
simple nucleated cells, and myeloid matter, is no more deserv- 
ing the name myeloid than osteoid ; one element, no doubt, is 
more important, as indicative of malignancy, than another, but 
until a knowledge ia obtained of the degrees of malignancy of 
the various tissues, it is au assumption to give a designation 
founded on the presence of one particular element, which may, 
in fact, be a non-essential part of the growth. 

We ought to allude to the fact of those exceptional cases 
where bone and cartilage spring up independent of the ueigh- 
bouring influence of the osseous skeleton. Such class of 
tumours, however, are exceptional, and have their favorite 
seats ; moreover, they do not afford the well-marked cha- 
racters of the same structures when growing near the bone. 
Thus, in the neck, near the angle of the jaw, we have the 
fibro-cartilagenouB tumours, but a microscopic examination of 
a tumour from this region shows it soit in structure, although, 
from the character of the fibre and cell, we see how near is 
the approach to osseous structure, and how, therefore, a small 
quantity of bone may occasionally be produced. The other 
most remarkable seat for their production is the testis, where 
bone and cartilage are occasionally found. 

"With regard to melanosis, although this is a form of dis- 
ease dependent on the propagation of an ill-formed cell of a 
dark colour, it very often is nothing more than one of the 
forms of tumour of which we have spoken combined with 
pigmentary matter ; that is, a cancerous (cell) growth, or a 
recurrent fibroid growth associated with pigment. We would 
not say that melanosis may not be a disease sui generis, but it 
is a remarkable fact that in very many instances the presence 
of the colouring matter seems determined merely by a local 
cause ; thus the frequency of melanosis of the eye, on account 
of contact with the choroid coat, and the constant occurrence 
of melanosis having its source in a mole. Several such we 
have witnessed, and will presently mention an example. The 
fact is higlily interesting, as showing a distinction between the 
essential character of a new growth and its secondary or acci- 
dental ones. The long-noticed fact of the frequency of 
melanosis in gray horses bears upon this point. We think 
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the pigment ia many cases may originate merely as altered 
blood, and so be propagated; in many ioBtancea the pigment 
in a solitary tumour is nothing more than hiematiii ; in 
chronic peritonitis the black spots so often seeD, appear to 
have originated in this manner. Id illastration of the re> 
marks nhich we have made, several cases will be found in the 
last volume of this nork, and we will now mention briefly one 
or two others. Simple fibrous tumours need no examples. 

Recurrent fibroid. — A woman, set. 43, had suffered for six 
years from a tumour on the leg ; this was removed, and re- 
turned four times subsequently after excision, until death 
occurred from exhaustion ; the body being healthy. 

The same form of tumonr, having a degree more of malig- 
nancy, in the case of a woman who had a tumour frequently 
removed from the gluteal region, and at last she died from the 
occurrence of similar growths in the lungs. 

Thia class of tumours has hitherto been considered on the 
external parte of the body and with reference to surgery, but 
they may spring up primarily in the interoal organs, as in the 
following case. 

Recurrent fibroid tumour of the lung. — James L.,Eet. 46, had 
suffered for some weeks with dyspntea, &c., due to a gradual 
consolidatioQ of the left lung, and after death the chest was 
found filled with a large fibrous growth, which corresponded 
exactly in structure to the ordinary recurrent fibroid growths. 
None in any other part of the body. 

Such growths in the uterus we believe are not uncommon, 
having now seen several. 

Elizabeth F — , let. 56, had for many months suffered from 
uterine haemorrhage, and portions of the growth from which 
this proceeded were several times removed. After death a 
large part of the inner surface of the uterus was found 
covered with a growth which was sloughing, but which con- 
sisted of nucleated fibre, and corresponded exactly to this 
form of tumour which we are considering. There was no 
disease elsewhere. 
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The intermedi&te chuncter of the tumODFj as regard* its 
malif^anc;, between CBceer and polypus, is shoini by the mftatier 
aod seat of growth, beiag not so destmctite an the former nor 
•0 limited in its aeat as tb« Utter, but infoMng nearly the 
whole inner surface of the womb. In ft very similar case of many 
years' Btasdiug, the womui at last died with a namberof 
tumours of the same character in the longs. 

TVe have stated our belief that if this claas of tumours 
should arise neat bone, they wonld assume in part an ossific 
or cartilaginous character. The more innocent or simple 
tumours of the surface would be represented by enchondro- 
mata or exostoses, while a recurrent or malignant fibroid would 
be represented by osteosarcoma. Just as the former has 
degrees of malignancy, so also baa the osteosarcoma, and so 
do tbe proportions of fibre, bone, and cartilage, vary in amount. 
A malignant fibroid woold represent a malignant osteosarcoma, 
as in the following case. 

A woman, set. 27, suffered for four years from osteosarcoma 
of fore-arm; the limb was amputated, and sbe died six months 
afterwards, when osteosarcomatous tumours were found per- 
vading the lungs, these consisting of fibrous tumours sur- 
rounded by true bone, the softer part exactly corresponding 
to tbe structure of malignant fibroid. 

Ordinary cancer is too well known to need any examples. 
When attacking bone, some bony matter may Sometimes be 
developed within it, and occasionally nearly tbe whole of 
the deposit may become osseous, when it constitutes osteoid 
cancer, and is developed in tbe form of bony tumours 
throughout the lung. We will refer to the last volume for 
an account of myeloid tumours, which in their simple 
character appear to be innoeent; but a cancerous tumour 
may have not only bone developed in it, but also myeloid 
matter, of which tbe following is an example, 

G«orge W — , xt. 18, had his leg amputated for a targe 
tumour growing from the bone, of a careinomatoos appearaiice. 
It was composed of a soft matter mixed witb bone: The 
fbrmer consisted of large nucleated cells, eancer, and myeloid 
cells, and thus appeared to be an encephaloid growth, cootain- 
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ing osseous Rnd myeloid m&terlal. Withio a few montlis the lad 
became paraplegic, and similaT growths, containing all the above- 
named elements, were fonnd in the spine and in the langs. 

In speaking of fibrous tnmouTBj fibroos cancer, See,, we have 
not entered into the exact stmcture of the various elements, 
as this was not oor purpose; but in speaking of fibre we 
mean nucleated fibre, especially in the malignant fibroid, the 
simple areolar or coDuective tissue being of a more nmple 
character, although the two are constantly combined. We 
beliere a tumour composed only of this simple connectire tissue 
is quite local in its character and its operation, and is not pro- 
pagated, and we think tbe same is true when it occurs inter- 
nally, as, for example, in scirrhous pylorus. 'Hiih term has 
long been used in the loosest sense, and has been regarded as 
meaning malignant or cancerous disease. This, hotrcTer, 
canitoit be substantiated by any reason. In cancer of the 
stomach the growth is composed of cells, and the neighbour- 
ing glands, or organs, are often affected, but in simple 
scirrhous pylorus the affection is altogether local, and bo trace 
of disease is found in any other part, and the elements which 
compose it are as simple as in a chronic ulcer. We will 
ludefly mention the two last cases we have witnessed. 

lAxty W — y Kt. 22, had sufTered for more than three years 
with Bvmptoma of obstructed pylorus, and after desth the body 
preoented appearances of this disease in its most estreme form. 
Tbe organ was dilated so as to fill tbe abdomen, and tbe 
pylorus formed a hard tumour. This on section was found 
to be due to a deposit of an extremely tough, nmplc fibre 
tisaue beneath the macous membrane. This had caused 
the obstructioK and the £stal isaoe. It contained no juice and 
no cella^ only a few nuclei brought out by acetic acid, and 
tbere was no disease in any other part of the body. Soch a, 
disease cannot by any mctiiod of reasoning bear tfae name of 
cancer or maligoant. It contained no nucleated cells and had 
odated between three and four years without evinciog any 
powers of pn^agation. 

Junn F^, set. 55, su&red fior two years itaai symptom* 
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of well-marked scirrliouB pylorus. As in the aboTc case, the 
organ vas much distended, and the pylorus formed a tnmour 
composed of liypertrophied muscle and tough fibrons structure 
in the suhmucouB l^yer. No disease existing elsewhere. 

Cases of well-marked cancer of the coats of the stomach, 
especially at the cardiac end, associated with cancer in other 
organs, are too well known to need any illustration. As a 
good example of an intermediate disease we give the following, 
which cannot be regarded as ordinary cancer nor as a simple 
innocent growth. Such a caie shows that there are forms of 
disease which will not answer to the old division of innocent 
and c 



Elizabeth S — , set. 18, had suffered seven months with 
sickness and other symptoms of gastric disturbance; a tnmour 
could be felt in the upper part of the abdomen, as well as 
others in the lower part. After death the stomach was found 
affected in a very dissimilar way to that seen in scirrhous 
pylorus or cancer, the disease being intermediate in manner of 
growth as well as in character, being not so hard as the one or 
soft as the other, not so limited to the submucous structure as 
the one and not growing in a circumscribed mass as the other; 
moreover not consisting either of simple connective tissue or 
cells, but of nucleated fibre ; the pyloric half of the organ was 
in&ltrated throughout its walls by an adventitious structure, 
commencing in the submucous tissue, but pervading the other 
coats in many spots, and thus causing projections on the external 
surface. The walls were much thickened, and on section no 
juice could be expressed, although the structure was not very 
tough. Both ovaries were converted into large solid tumours, and 
consisted of tissue like that in stomach, ofsimple nucleated fibre, 
and closely resembling that seen in recurrent fibroid tumours. 
The case thus presented in every feature, anatomical and patho- 
logical, a disease intermediate between cajicer and simple 
fibrous growth as seen in scirrhous pylorus. 

The mention of ovaries and this fibrous disease causes us to 
allude to their connexion, as illustrating an intermediate form 
of growth between innocency and malignancy. Thus we have 
a cancer of the ovary on the one hand, and a simple CTStio 
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disease on the other. In the latter we may have solid growths 
of a fibrous or cell character, constituting a cysto-sarcoma or 
cysto-carcinoma. If these solid parts predominatej we have a 
fibrous tumour, as in the above, or a cancer. The same varieties 
occur in the testes. 

We are quite aware that the varieties of tumour are not ex- 
hausted by speaking simply of fibrous or cell-growthe, although 
these indicate some of the main forms of tumours, but that 
there occasionally occur cnses in which it would be difficult to 
place the disease uader any of the above headings. Of such a 
case is the following ; 

Francis W., set. 50. Ill five months with ascites and small 
tumours in both breasts. The post-mortem examination 
showed the mamms containing small hard tumonrs, composed 
of fibre-tissue, with small nuclei. The peritoneum was covered 
with small hard tubercles, and the liver was occupied by a 
number of very hard uodules, as hard almost as cartilage, and 
semi-translucent. A microscopic section showed these to be 
composed of an homogeneous substance, containing no cell- 
structure, hut consisting of a horny material, arranged in a 
reticulated or honeycomb form. Some neighbouring glands 
were infiltrated and indurated by a fibrous deposit, and the 
pylorus also appeared slightly thickened. The disease was 
probably allied to that form known as reticulated or hyaline 
cancer; its general distribution marked its malignant nature, 
although the absence of all cell -structure could not in any 
individual specimen have suggested the idea of cancer. Such 
a form of disease more clearly shows that other instances 
have to he studied, and the question is much larger than that 
embraced in a simple consideration of cancer. 

We stated, with regard to melanosis, our belief, that in 
most cases the colouring matter was adventitious, and might 
be a secondary deposit in various forms of growth, and thus 
the different opinions as to the malignancy of this disease. A 
simple fibrous tumour for example, near the eye, may contain 
pigment, be removed, and not return, A cancer, however, in 
the same spot, may also be black, and that shall return. A 
woman lately seen had a cancer spring up on a mole on the 
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arm; it cODtaiued pigment, and wbs called melanosis. This 
was removed, god soon afterwards others occurred on the arm 
and body, and these also were melaaotic. There seemed little 
doubt that the presence of the mole determined the presence 
of the pigment, the case being one of cancer, with this addi- 
tional element accidentally added, bat yet (which is the most 
interesting fact) propagated. A melanotic tumonr may he 
also a recurrent fibroid, with the addition of pigment. 
W. W., set. 63, had a tumour growing from a mole on the 
back for six years. This was removed, and was quite black 
from pigmentary matter. It again grew, and was removed two 
years afterwards, and in another two years had again sprung 
up, and was excised ; and so a fourth time, when it was sent 
us, hy Mr. Dolman, of Derby, for an opinion, without any 
history ; and in illustraUon of the value of the microscope, we 
stated, from the presence of fibres with lai^ nuclei and branch- 
ing cells, that it was recurrent fibroid ; and from the presence of 
pigment, had probably grown on a mole ; which was ^actly 
the case. 

We have stated our belief that new growths are essentially 
of a very simple character, compos^ for the most part of cell 
and fibre, but that they may be modified in a few limited in- 
stances, so as to resemble the texture near which they grow, 
provided that be not very complex. Thus, we think, cartilage, 
lione, and colouring matter are added to growths, in consequence 
of the latter springing up in the presence of these substances, 
and so other forms of tumours under similar circumstances. 
In the uterus, the fibrous tumours which spring from its 
walls are composed of the same tissues as the organ itself, 
and thus the microscope displays in them those muBcular bands 
which are ingredients of the healthy structures. As might 
be supposed, these are best seen when the tumour is developed 
during the evolution of the uterus iu pregnancy. The same 
holds good in the prostate of the male, in the smooth, rounded 
tumours so often seen in this organ, as well as in the so- 
called third lobe, both of which are found to possess the same 
character as the original tissue. Gland-structure of a simple 
follicular character may also be reproduced, and thus tumours 
about the lips and gums may be found to contain it. With 
these exceptions glandular tumours are not known elsewhere 
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than in the female breast ; and thus the term adenoeelt has 
been applied par excellence to the chronic mammary tumoar. 
These growths, however, are of a very simple character, and 
only in part resemble the original tissue, the gland-structure 
consisting seldom of anything more than csecal terminations of 
ducts. By bearing in mind what has already been said of the 
essential characters of new growths, their simple fibrons and 
cellular character, on which depends their degree of malig- 
oaucy, other characters being adventitions or dependent on a 
peculiar local influence, we shall be able to see how these 
tumonrs of the breast vary in malignancy, and to explain, we 
think satisfactorily, why some of the so-called adenoceles have 
been known to recur. As long as the idea was prevalent of an 
innocent growth being one thing, and malignant another, or 
heterologons, the pathologist bad to decide on this assumed 
ground of distinction, to which class of tumour any specimen 
belonged, and, although he might be able to do so in a certain 
number of cases, he met with others which presented doubtful 
characters ; but being obliged to place them in the one category 
or the other, great error was often committed, and serious 
mistakes in prognosis given. By considering, however, that we 
have to do with a scale of new growths, the difficulty ceases. Let 
us look, in the firat place, at the two extreme cases. A woman 
of middle age receives a blow on the breast, a slow growth 
springs up, composed of nucleated cells — this is cancer. Let 
the same local cause be in operation lu a young woman of 
comparatively healthy constitution, when the procreative powers 
are in full force, and then the blastema or crude formative mate- 
rial supplied by the blood is disposed to assimilate itself to the 
natural structure, and the growth resembles, though im- 
perfectly, the original gland ; we thus have a mammary tumour 
or adenocele. Such a growth, dependent for its character on 
the proximity of the gland, cannot be propagated, and it is 
therefore innocent, and may thus be compared to an exostosis 
growing from a bone. We may have, however, an inter- 
mediate form of tumour ; the one formed neither of a rapid 
growth of cells, nor one formed of gland-tisaue, but of 
nucleated fibre, such as is seen springing up in other parts j 
and thus a recurrent fibroid tumour may occur in the mam- 
mary gland, HS well as elsewhere. This intermediate form of 
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growth shows an iutermediate condition of morbid influence, 
not a couatitntional vice, as in the first instance, and at the 
same time a want of that healthy action necessary to produce 
an adeuocele, or an analogous tissue, as seen in the second. 
There was lately in the hospital a woman in whom such a 
tumour had been removed for the third time from the breast, 
and has now sprung up for a fourth time. Now, let us con- 
sider another case in which the blastema shall form partly 
into fibres, and partly into g1and>tissue, and this combination 
no doubt exists in difi'erent degrees in a large number of 
adenoceles j but let the former, the recurrent fibroid element 
prevail, and we have the condition present for a return of the 
disease. This is an explanation of those cases of tumours 
where gland-tissue has been found, and the name adenocele 
accordingly given ; and yet the disease has returned. An in- 
teresting example of this we have lately witnessed in the 
hospital, in the case of a young woman who had a tumour 
removed from her breast for a supposed adenocele of several 
months' growth. Its general appearance was not that of 
cancer, and imper£ectly formed gland-tissue was found within 
it. After a few months the disease returned, when no ctecal 
terminations of ducts could be found, but merely nucleated 
fibres. ' It was removed, and immediately afterwards a third 
sprung up in the cicatrix, and shortly disease manifested 
itself in the chest, which, from the physical signs, left no 
doubt as to its being a growth in the lung, although no 
post-mortem inspection took place. The first tumour con- 
sisted of a combination of an adenocele and recurrent fibroid, 
and because the former was present, it was hoped that the dis- 
ease was simply an adenocele; whereas the latter was really the 
pernicious element, and that which afterwards propagated 
itself alone; and here again we may allude, as we did in 
reference to tnmours of bone, to the error of designating 
a tumour from one of its constituents alone. It may be 
a question, whether a cancer and adenocele may occur 
together, whether some gland-tissue might not occur in a 
tumour where there was also a simple cell-mass constituting 
cancer; we have never seen such, and it would seem im- 
probable that the opposite conditions necessary to produce the 
two should occur at the tame time ; but, inasmuch as in the 
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case just mentioned, a growth whicb commenced as an inno- 
cent one or adenocele, may subsequently rapidly grow as fibre, 
we migbt, therefore, imagine e?ea a greater degree of malig- 
nancy to attack it, and a cancer be produced. We do not see 
the imposaibility, however, of snch a form of tumonr which 
our old notion of innocent and malignant could not hare 
allowed; indeed, we quite think it proved, not that an inno- 
cent tumour may become malignant, but that a tnmonr, for 
example, commencing as a fibrous, may end as a cellular or 
cancerous. 

Many other new formations, yet to be alluded to, have 
their peculiarities in a IochI cause ; thus epithelioma has its 
character determined by the surface od which it occurs. The 
cell-growth shows the malignancy, while the character of the 
elements, and their resemblance to the natural structure, 
shows the modified malignancy. The cell is not one contain- 
ing a very large nncleus, as in ordinary cancer, which could 
propagate itself through any part of the body, nor is the cell 
a healthy one; bnt it is modified, it resembles the epithelial 
cell, but contains a larger nucleus. As a local cause is 
necessary for its formation, so it has little powers of propaga- 
tion, and we have never yet seen a case where other parts than 
the original seat were involved, unless by contact. In one case 
of cancer of the oesophi^s, involving a very large surface, 
there was a slight growth in lung and liver; and in these 
organs there were none of those peculiar capsular bodies, but 
only abortive epithelium. This constituted the exception which 
proved the rule — the inability of true epithelial growths to 
propagate themselves. We are quite aware that epithelial 
growths have been described as springing up on other surfaces ; 
hut we believe these have been confined to the cranium and 
its merabranes; and it is a remarkable circumstance, that 
sometimes there is met with on the surface of the brain choles- 
teatomatous tumours which in their elements exactly corre- 
spond to those found in the sebaceous tumours of the skin. 
It has not yet been quite made out in what structures of the 
cerebral membranes these have their origin. 

The so-called villous cancer has been much discussed as to 
its malignant or innocent character, but, according to our own 
views, the villous character of a growth arises merely from a 
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local cause, and maf attach itself to variouB fonos of tumour ; 
from clinical experience as well as from microacopic examina- 
tion we feel assured that this is the fact. We believe the 
villous character is local, and may be added to &oy ba«B, 
Thus, in the bladder, there is that remarkable form of disease 
consisting of small vascular villous tufts, of very small site, 
and which often produce death by hfemorrbage; and at the 
same time a very similar villous growth may have for its 
basis a cancerous tumour in the vails of the bladder ; this 
may be seen in various Bpecimena in our museum. In one 
decided cancerous specimen the chorion-like villous processes 
are remarkably well shown. The same is true of the stomach 
and intestine. In the latter some of the local structures with 
a villous surface have not been cancerous, but on the other 
hand many cancerous tumours are villous on their free sur- 
face. An excellent opportunity for determining this point 
lately occurred in the case of a man who had large cancerous 
growths in the duodenum and other parts of the intestinal 
canal. Between these there were numerous small sha^;y 
tufts, which under the microscope showed a beautiful villous 
structure, yet these, had they been met with separately or 
alone, would undoubtedly have been called non-cancerous, as no 
deposit beneath them was observable, although probably there 
was a morbid or carcinomatous substratum. 

An interesting case came under our notice a few years ago 
in Dispensary practice bearing upon the intermediate character 
of this disease. A man who had long suffered from dysenteric 
symptoms and ulceration of the intestine, during his convales- 
cence was taken with constipation. This coutioued many 
weeks, at last became insuperable, and he died. A post- 
mortem examination displayed an extensively ulcerated large 
intestine, with the ulcers undergoing cure ; one of these, at 
the middle of the colon, had contracted so as to cause obstruc- 
tion ; the coats of the intestine at this part were exceedingly 
thickened, the submucous tissue as well as mucous, and from 
the free surface there hung a shaggy growth. The disease 
corresponded in every respect with what we have seen called 
formerly a scirrhous contraction, and more lately a villous 
cancer. There was no other disease in the body. 
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We believe tbe same is true of toariy grovtht of the skin 
and papilloma. These are sometinies of aa innocent nature 
and sometimes malignant, that isj allied to epithelial cancer. 
An iimocent growth may become papillary and so may a 
malignant one. We may, as a rule, distinguish between the 
extreme forms of both, although we think they are often con- 
founded, and that frequently a penis has been amputated for an 
innocent warty growth in the same way aa a warty growth from 
a sebaceous cyst has been consiflered malignant. It is diflBcult 
to draw a line between simple and malignant, particularly in 
those cases of chronic ulcer of the leg, which, after existing 
many years, are called cancerous ; we believe here that a chronic 
change has existed for several years in the cutaneous structures 
which at last puts on that form in which good tongh tissue is 
replaced by a rapid and morbid production of cells, which in 
its torn constitutes a disease rather than an effect, and may 
pervade tbe bone and deeper-seated parts. A simple chronic 
ulcer, in fact, becomes malignant by this alteration in tbe 
character of the product, arising from an alteration in the cob- 
stitntion of the patient as he advances in life. 

It has been stated that the villous character of some intes- 
tinal growths has been due to their partaking of the character 
of the mucous membrane, but an objection might be raised 
agtunst this, seeing that similar growths occur in the urinary 
bladder. It should be remembered, however, that probably 
some purely physical influences were in operation in determin- 
ing tbe character of the villi of the mncous membrane and the 
columnar epithelium' during their first development ; and that 
morbid growths are under a similar influence ; and that the 
urinary bladder is under similar condition* as tbe intestine in 
extra-uterine life, although it was not so at the time of develop- 
ment ; that is, a free mucous surface opening into a free space. By 
taking the analogy of effused lymph on a serous surface,we see 

' Oar philotopliie friend, Mr. Hinhjn, hu for tome time been itndjingithii interciU 
iog (abject in reference to development, t. «., the neceu*ry efl^cU produced on the 
growing itmctuTM tccording to the predominttieg infiuences of the iatemal farcei 
KoA tbe external or mechanical preunre, and we believe big view) are embodied and 
■re expected to be pablished in tha preaent number of tbe ' Medico -Cbirurgical 
Brriew.' Wc have loag explained the variouB fbrmi of morbid prodQCt« aa talwrcle 
on theie limide mechaaictl gronnda. 
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how simple mechanical conditions modify its appearance^ the 
flattened layers of lymph in pericarditiB, when the surfaces ap- 
proximate, and the villous shaggy condition when there is much 
effusion. Thus the disposition for growth, &om basement mem- 
brane of bladder or intestinal canal, is to become villous. We 
have, intheMnseum of Comparative AuRtomy, some specimens 
of hearts of the on, which are said to be the subject of fungoid 
disease; the whole pericardium is covered with long, shaggy tufts, 
somewhat like the lymph in pericarditis, but at the same time 
these shreds are firm, smooth, and have evidently been long 
attached to the serous surface. Whether it is more just to call 
this a villous growth or the result of a pericarditis, from which 
the animals have recovered, is difficult to determine. 

Whatever views may be taken as to the nature of a new 
growth, there can be little doubt that the most important fact 
which can be known about it is its proneness to return or to 
propagate itself — in fact, its malignancy. As, however, such 
qualities for rapid propagation differ in degree, the term mahg- 
nant is necessarily a comparative one, and cannot be applied 
to any particular form of tumour or cancer, unless the latter 
be used in as loose a seose as the word malignant. The 
various characters of innocency and malignancy are to be 
discovered by clinical experience and microscopic observatioo. 
In the preceding pages we have pointed out our belief that 
many of the varieties or peculiarities of growths or tumours 
depend altogetlier upon local causes, and that these are by 
no means essential to the tumour as indicative of a constitu- 
tional vice. That a similar local cause will produce a different 
effect in different individuals is sufficient to show that there are 
different constitutions or dispositions to disease ; and we believe 
the constitutional malignancy shows itself in the disposition to 
produce a cell or fibre-growth, while other characters arise from 
a local influence, the reason for this latter opinion being that 
similar growths, having these secondary characters only, arise 
altogether from a local cause, and are of an innocent nature. 
These innocent or secondary characters are such as have been 
referred to under cartilage, bone, colouring matter, villous and 
warty structures, &c. If this should not be the fact, but every 
form of morbid growth be peculiar, and constitute a distinct form 
of disease, as is sometimes thought, why should not, for example, 
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osteoid caacer have its origin in some other part than a bone P 
Vfhj Bhoold it not coumeoce sometimes in the lung, where it u 
met with as a secondary depout ? We think this is suffident 
to show that the presence of the osseoiu skeleton whence it 
springs determines its osseous nature, and this is corroborated 
by the fact that the secondary growths in the lungs in these 
cases are less lirm than the original tumour, from contniQing 
less bone. If this be true, the secondary or accidental cha- 
racters of a growth may be propagated as well as the more 
essential, and thus it becomes important to know what part 
of a growth depends on a constitutional cause, and how much 
on a local, and thus be enabled to arrive at a better knowledge 
of the term malignancy. Such a knowledge would probably 
unravel the nature of many remaikabJe cases hearing upon 
the malignant oatnre of bone, cartilage, villous structures, 
pigmentary matters, &c., and explain how many of such 
structures are in one case harmless, as euchondromata and 
eiostoses, and iu another are merely additions to true cancer- 
ous growths. If these secondary characters can be propagated, 
as they seem to be, a vety important field for ohservation is 
opened to us, for it shows that although malignancy may be 
due to some vice in the constitution, yet that the seeds of 
disease can be propagated from a local source. Now, if 
some of the characters of a tumour are clearly propagated, 
it would be difficult to say what limit can be put upon those 
structures which are and those which are not propagated. 
If a bony tumour on the leg determines the growth of bony 
tumours in the lungs, and if such spring up after the 
removal of the local disease, it shows that the constitution 
must have been previously contaminated by the materies 
morbi, and if so, it would appear that there might have been 
a time in which a removal of the primary growth would 
have prevented the subsequent production. It may be that 
the system is affected at a very early period, but neverthe- 
less there must have been a time when the growth had not 
sufficiently developed itself to receive its local character; and 
therefore we repeat, if some characters of malignant disease 
seem evidently gained from a local source it shows clearly 
that propagation does take place from a diseased part, 
and then the question arises, to how great a degree? Wa 
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are qnite aware that the pivctical tendency of sn^eoaB has 
of late jean been quite opposed to this doctriDe; they have 
beliered that a tumour which propagates, ahows a constita- 
Honal morbid condition, aod that therefore the removal of 
nach local disease is useless; their practice of late years has 
been to interfere less with such ftwms of growth, and for 
this reason ; that the mero appearance of a tnmour to the 
naked eye or microscope is not considered altogether sof- 
ficient for a judgment as to its malignancy or not, but that 
the return or propagation of a growth is rather to be regarded 
as a principal sign of its malignancy : it is therefore dear that if 
the nature of a growth is rather to be determined by its propfu 
gation or not, it is assumed that a cancerous tumour will always 
propagate itself. We think surgeons have hitherto practised 
on an assumption or foregone conclusion, and that the cha- 
racter of a disease has been judged of by its tendency to return ; 
and that the non-return has been sufficient to determine its 
non-malignancy. We should remember, at the same time, 
how cancerous tumours have remained local for years, and then 
spread. In cases of mal^nant fibroid, several years hare 
elapsed before the infection of internal oi^ans, and therefore 
it LB not too much to presume that a removal of the diseased 
structure might have been its complete eradication. It should 
also be remembered in judging of the malignancy of a 
growth by its propagation through the body, that the disease 
necessarily differs in fatality according to the importance of 
the oi^an affected ; how often, for example, have we seen a 
tnmoar of the brain called innocent because ii was the only one 
found in the body, the physician foi^etting that in a cancer of the 
breast a tumour would have been longer growing before removal, 
and yet even at that time the remaining organs were healthy. 
We must endeavoor, therefore, by a careM examination of 
growths, to see how far they resemble those whose nature we 
know ; and if, for example, we remove a tnmour which re- 
sembles cancer in all particulars and no propagation of the 
dtsease follows, it is an assumption to say that the growth 
conid not have been malignant because there was no return. 
We think the dogma of some writers on this matter is any- 
thing but satisfactory. We would, again, allude to the subject of 
pytemia, to show how, in a previously healthy sul^eot, the results 
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or a local change, produced by an accident, can be propagated 
through all parts of the body. A etudy of the diatribntion of 
morbid growths in connection with a supposed malignant 
diatbeais may well be associated with that of pyteinia or the dis- 
tribution of the elements of pus or some allied morbid material 
through the blood. That propagation takes place from one 
part to auother, as cause and effect,and not both from one central 
influence, eveii in the moat malignant diathesis, all will allow, 
else why the affection of the neighbonring lymphatic glands in 
mammary cancer before any other part, of the lombar glands 
in carcinoma of the testes, of the liver in cancer of intestinal 
canal, &c. The subject has yet to be carefnlly considered; 
we do not wish to speak dogmatically, bat we think many of 
the views now held respecting can cerare far from being proved; 
we aJlnde especially to its being a distinct entity, or some 
foreign matter in the system, which nothing can eradicate. 
To attribute cancer to a constitutional cause and yet to state 
that omcer may remain local for a length of time or not 
return after removal, may appear contradictory, but we must 
remember that it has not yet been shown that the disposition 
to cancer may not change for a better one. We see no more 
a priori reasons against it than against a tuberculous disease 
being arrested ; and, as regards a decay in a cancerous tumour 
and its non-propagation in consequence, we think this not 
onfrequently happens. We have witnessed the case of a man 
with cancer of the stomach who has lingered on much beyond 
the anticipated time, and which has appeared to be due to a 
decay or drying up of the cancer when its mnltiplication or 
increase was rather expected. 

The consideration of cancerous propagation with pyiemta, 
reminds us how difficult it is to de&ne the character of a ma- 
lignant or cancerous growth, and how, in fact, new growths or 
tumours insensibly approach ordinary infiammatory deposits. 
A few instances showing the connection between the two, will 
aid in a proper judgment of the subject before us. The diffi- 
culty in assigning the true name to a deposit is seen especially 
in fibrous esudation, and this clearly shows, we think, that the 
distinction is not so clear as has been assumed. We have 
hitherto looked upon a tumour as a growth, whereas, a fibroid 
mass resulting from inQammation, has been regarded as lymph 
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subsequently organized, or becoming aaaimilated to the adjacent 
healthy parts ; but we think, the chronic changes in the various 
organs are as deserving the name of growth, as is the class of 
tumours. We are aware that this is a subject on which 
pathologists are divided, the process b; which organization of 
lymph takes place after acute inflammation, for instance, in 
pleurisy or pericarditis; bat in chronic changes or chronic in- 
flammHtion, as it is styled, the new material grows, being not 
preceded by an effasion. In the case of a man who died of 
cirrhosis of the lung, and whom we watched dnriiig a period of 
five years, there never was any symptom or sign of acute 
efFiision, but of gradual conversion of the pleura and lung- 
substance into fibrous tissue. This gradual thickening of the 
serous membrane has an analugous instance in the case of a bursa 
over the knee, whose walls may gradually increase, until a solid 
tumour is formed. Now this is a serous sac, quite analogous 
to the pleura and pericardium, and the similar changes 
occurring in all of them, assume the name inflammation in the 
latter, and a tumour in the former. As a result of inflamma- 
tion of the heart, we have what is called the fibroid change or 
degeneration of the muscle; and in one case the mass of 
fibrous tissue was so large and so circumscribed, that the name 
tumour was given to it. We have examples also of the same 
in cirrhoae of the Uver, in which we have seen large portions 
of the organ converted into fibrous tissue, and quite cireum- 
Bcribed; and in other cases in which syphilis has been the 
supposed cause of the disease, the deposit is so defined, that 
the term tumour is as applicable as it would be to a cancerous 
tuber. In the brain it is especially difficult to draw the line 
between the infiammatory product and a tumonr. In those 
cases where a quantity of new material, in the form of 
nucleated fibre, is found occupying a portion of the cerebral 
structure, it is difficult to know whether it, were more cor. 
rect to name that a tumonr, or an infiammatory product ; and 
onr opinion is, that in many instances the difference is only one 
of words, and a more correct idea would be had, were they con- 
sidered as one. We think, for instance, that an injury produced 
by a certain amount of violence which should set up an acute 
inflammation with the ordinary products, as pus, &c., would, if 
the injury were less violent, set up a chronic process, resulting 
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in its peculiar products, and constituting a tumour ; and this has 
a practical as well as a theoretical bearing, aa the followiDg 
case, which lately came before us, will show. A policeman, 
after receiviag a severe blow on the head, began in the course 
of some weeks to manifest cerebral symptoms, which, slowly 
progressing, terminated fatally at the end of a year, The 
nature of the injury had suggested to one medical man an 
abscess, but we thought, from the mere history of the case, re- 
lative to the duration, apart from the symptoms indicated, a 
chronic inflammatory result, that is, a tumour, and such was 
found. If we look to the bones, we see the same difficulty in 
drawing a line of demarcation between inflammatory products, 
es.osto9es, and tumours ; the distinction, according to the names 
given in museums, appeariug to he quite arbitrary. In the 
calvaria the projections often seen internally receive various 
names ; and in the ends of the bones in contact with diseased 
joints, and which have been implicated in the inflammatory 
process, the term exostoses is frequently given. A case we 
lately witnessed presented this difficulty : a lad's thigh was 
amputated for disease of the knee, and around the bead of the 
tibia there were a number of inflammatory products in the 
form of lymph and bone, and amongst these large masses of 
cartilage ; and we felt to call the latter one of the results of 
the chronic chauge in the bone, or an enchondromatous tumour, 
would be equally correct. 

We will now allude to another branch of this subject, re- 
ferring to the connexion of the various products of disease, 
not merely to the outward form in determining a name, but 
to the character of the material which is produced. The 
best example may be found in the peritoneum; and let the 
case be as follows : — a patient has for some weeks or months 
been suffering from chronic disease in the abdomen ad'ecting 
especially the peritoneum, with or without jaundice or ascites ; 
and a post-mortem examination . is made. The whole serous 
surfaces are more or less united, and covered with small gra- 
nulations, and probably mesentery and omentum infiltrated 
with the same material, and the question arises, what is the 
nature of this deposit, is it inflammatory, strumous, or cancer- 
ous? (assuming that these are the ouly deposits of this form 
which can occur.) In very many instances we can decide. 
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but uot always, and thii occasional difficulty no doubt arises 
not from any want of appreciation of peculiarities on our own 
part, but from the fact that a transitional case is being regarded. 
In the case which we call cancer of peritoneum, there is 
generally no appearance of cancer in any other part of the 
body, but inasmuch as the omentum is much thickened and 
indurated ; and the granulations are composed of well-formed 
nucleated cells, we call it cancer, particularly if ascites or 
jaundice be associated from implication of Gliasons' capsule 
around the hepatic ducts and blood-TeBBels. We call the disease 
tuberculous if there be less infiltration of the structures, the 
deposit softer and yellow, and the cells ill formed ; and more 
particularly, if the mucous membraoe of intestine be affected, 
or the lungs. Occasionally, however, we meet with a case with- 
out these complications, and then the diflSculty arises as to a 
name, end we are convinced that such a form of disease 
shows that no distinct line can be made between them. 
Only lately we witnessed the case of a boy who received a 
blow on his side producing fatal pleurisy, and the lymph on 
the serous membrane consisted of a number of small, yellow, 
granular masses, composed of ill-formed cells, and which 
might have been regarded as strumous deposit. We ueed not 
mention any examples of the well-known tubercular peritonitis, 
but briefly allude to the cancerous peritonitis. 

Wm. P., set. 60, ill ten weeks with pain in abdomen and 
emaciation, followed by some ascites and jaundice. After death 
the peritoneum was found covered with hard grannies, and the 
omentum and mesentery were infiltrated with the same, pTo> 
du(uiig much thickening aud induration. Also thickening of 
Glissons' capsule, causing obstruction to hepatic ducts and 
portal vein. No disease elsewhere. 

Stephen T — , set. 72; ill five months with swelling of 
abdomen and legs. Sanguineous efiiision found in abdomen, 
and peritoneum covered with numerous white tubercular 
nodules. Much of the exudation was no donbt simply 
inflammatory, but the more solid material was styled can- 
cerous. 

Mary Ann C — , set. 46; ailing eight months with pain and 
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srelliiig of abdomen, and waa tapped three times. Much 
recent lymph, bat paritoneun covered with a black pigment, 
Tei; much thickened, and having upon it nameroas nodules, 
which were at the time styled cancerous. No disease of 
lymphatic glands. All these are instances of what is called 
c&Dcer of the peritoneum, which constitutes, in extreme forms, 
a disease worthy of a distinct name. 

The following case, not very much unlike the preceding, 
we preferred to call chronic peritonitis. 

Mary J — , set. 40; ill for several months with pain and 
swelling of abdomen, accompanied by general wasting. After 
death the whole serous surface was covered with granulations, 
luid the intestines and various viscera united by lymph. The 
fint appearance of the abdomen suggested the name tuber- 
culous, but the absence of all tubercle in mucous membrane, 
lungs, Sec., precluded this ; moreover, the want of infiltration 
of omentum, &c., as in the above cases, prevented it being 
classed with them. We therefore styled it simply chronic 
peritonitis. The case, however, shows the difficulty which 
oftoi exists in giving an appellation to a disease. 

We might allude to other instances exemplifyiug the con- 
nexion between these deposits, especially in the lung, where 
it is difficult to draw a line between tuberculous and ordinary 
inflammatory material. Indeed in this organ, in speaking of 
phthisis and chronic disease, we are forced to place acute 
inflammatory product at one end of the scale and tubercle at 
the other, but find it impossible to draw a distinct line 
between them, seeing that there are numerous grades of disease 
mtermediate. 

In speaking of tubercle, we are led to mention another 
product of disease, the lardaceous or waxy material, aa we 
think this holds some intermediate relation between tubercle 
and fibroid deposit. In several cases of this disease, given 
in a former volume,^ it was seen that the patients suffered 
from scrofulous disease, or actually bad tubercle in some 
organs of the body, which naturally suggests the idea of 
a close connexion between them, or that one is a modifica- 
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tioa of the other; aad this idea is corroborated by the 
associatioa of a gelatinoua-looking material (the gelatinous 
inBltration of Laennec) io the lung with tubercle, and the 
same also in the lymphatic glands ; indeed in the latter 
organs we know the chalky, cheesy, or purulent matter is 
often preceded by a simple lardaceo-albuminous material, or 
the latter in fact produces solely the enlargement. We 
think this material, although in its simplicity, is deserving of 
a peculiar name, yet is associated with other morbid products, 
and takes its place in the scale very near tubercle. 

In our attempt to show that the nomenclature we give to 
the various products of disease is rather to impress the most 
marked of these on our own minds than to prove natural 
divisions, we cannot overlook the diseases of the skin. We do 
not allude to the ordinary inflammatory diseases, although 
even here the so-called typical cases are rare compared with 
the imperfect or compound ones, but rather,to those which 
depend on adventitious deposits. Th^e vary not so mtu;h 
with the anatomical elements as the circumstances under 
which they are produced, and the parts in which they are 
developed. Thus we have the elephantiasis of the West 
Indies, in which an infiltration of an albuminous material in 
the skin and subcutaneous tissue produces the so-called lepra 
tuberosa and ansesthetica. A very similar deposit appears to 
produce the leprosy of the Jews, and in subsequent absorp- 
tions and contractions which take place we have the various 
forms of disease mentioned by authors. A fibrons deposit, 
circumscribed aud vascular on surface, is called keloid, and if 
affecting a large portion of skin and subcutaneous tissue, and 
a subsequent withering takes place, another variety of the 
disease is produced, not to be distinguished from the results 
of a burn or a phlegmonous inflammation. If a fibrous 
tumour should contain cells, and more rapidly grow, it mHy 
be called fibrous or scirrhous cancer ; and such a case (as we 
have lately seen) may in its early stages be not distinguishable 
from the disease just mentioned. We might also allude to 
various forms of disease of the skin called lupus. 

In connexion with skin, we may remark that fat may be a 
morbid production in a form diS'used through the structures, 
and may also be circumscribed, constituting a tumour or 
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steatoma ; aad even this may have s mslignant teodeiit^, aa a 
preparation in our muBeunt shows, which retomed twice after 
removal. 

7b recapitulate : Betievin^ that the attempt to give some 
particular charactenBtics to one form of growth and name it 
cancer, and to another and style it innocent, is only a partial 
way of regarding new growths, which amount to many in 
number, we have endeavoured to take a general glance at 
morbid products of all kinds, and see how they pass by in- 
sensible degrees into one another. It may be true that each 
end of the scale of growths tends, in different directions, towards 
malignancy or innocency, or heterologous and analc^us 
tissues, if these terms be preferred j that the former denote a 
vice in the system, and the latter a local perversion of 
nutrition. We think, indeed, the blood maintaius in integrity 
the several tissues of the body, but that, if there be any local 
abnormal condition, arising for example from an injury, a 
so-called inflammation, with its products, results ; and if the 
change in the part be chronic, a tumour may follow, the dis- 
position still being towards the production of a tissue ana- 
logous to that near which it springs, the most complex probably 
being gland-tissue ; but if there be some fault or vice in the 
constitution, the material thrown out cannot attain a highly 
developed form, but its tendency is to a rapid increase of a 
simple cell- or fibre-growth, which shall extend to a fatal 
result, although under some circumstances, as when near bone, 
the local tissue may be superadded, as in an innocent growth. 
We have endeavoured to show also how inflammatory pro- 
ducts can scarcely be distinguished from malignant or scro- 
fulous, as in the peritoneum, or how in several cases an 
inflammatory product might with equal propriety be called a 
tumour; how in the skin these various products pass by 
insensible degrees into another, so that names can be only 
affixed to the most marked forms, and how the same holds 
good with the great number of new growths styled tumours. 
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Acute and Cbronic Diseabk. 

Most of our vriters on medicine have hitherto directed 
their especial attention to acute diseases, making these the 
types and the forerunners of the numberless chan^ to which 
the various oi^db are liable, looking upon them as the regular 
forms of maladies in vhich pathological changes may be best 
considered and scientific treatment adopted, while the chronic 
forms are the irregular, or those which result &om the acute ; 
and, showing that such opinions are not rare, we lately heard 
discussed at a medical society the importance of early treating 
acute disease lest it should become chronic, the idea being 
that the body in health is liable to sudden attacks of acute 
disease, and if the latter be not arrested a chronic affection is 
the result. Without denying that this may occasionally be 
correct, oui own eiperience is so difierent that if the doctrine 
were reversed we believe it would be far nearer the truth — 
that disease is mostly chronic, and if not arrested will become 
acute. It is for the most part an assumption that acnte 
disease may become chronic, and much more that chronic 
disease has once been acute, the latter in fact in most iu- 
stances never having been preceded by an acute affection, 
the chroaic change having been chronic from the commence- 
ment, the mistaken notion having arisen from the terms em- 
ployed having reference to time, a disease at its commencement 
being considered acute, and after a time chronic ; whereas the 
morbid changes in the two are different in kind, being in the 
latter slow in their commencement and progress, and unac- 
companied for a considerable time by symptoms, and thus 
unlike the former. It has been a habit among us that when 
any change has been found in an organ, especially if that be 
of a fibrous kind, to attribute it to a former inflammation, but 
this is altogether an assumption, we ourselves having lately 
seen a cirrhosed lung with an extremely thickened pleura 
which had been progressing for five years, and which, having 
watched from the commencement, we are sure never had any 
acute origin, and yet it was thought by some that auch must 
have been ; and the same we believe is true of other chronic 
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diseases. A slow chuige of this kind does not result, as was 
formerly supposed, from an oi^anization of lymph, but is 
rather allied to a growth, and such is necessarily slow or 
chronic from the commencement ; for example, if the beginning 
of the process known as tnrrhose in the liver could be appre- 
ciated alter the first week of its progress, the change would be 
chronic, although a hepatitis with suppuration might be called 
acute if the disease had existed for twice or thrice the time. 

We have only to regard the various fomu of diseases daily 
before ub to recognise how large a number are chronic, and if 
we are in the habit of examining our patients after death we shall 
also discover how many acute attacks are merely the sequel of 
long-standing diseases. Among the affections of the brain how 
many are chronic, or dependent on disease in other parts, as 
softeoiag or aSectious of the membranes ; and if a person sud- 
denly falls with apoplexy, and is by popular expression said to 
have been cut off in health, the medical man knows that the 
vessel which ruptured in the cerebrum had been slowly pro- 
gresung in its morbid changes for at least many months; and 
as regards acute inflammation of the brain, a large number of 
cases are associated with tubercles of slow formation, or result 
from disease of the bone (as of internal ear), except a few 
instances in children apparently connected with exanthematous 
disease, we ourselves never having seen but one case which 
could be styled idiopathic inflammation of the brain where no 
anterior cause was found to account for it. On the other hand, 
acute menin^tis is very often the termination of chronic disease 
of the brain, as when tumours are present, and thus, as we at 
first said, the acute follows the chronic, and post-mortem 
examinations reveal to us acute disease as that which is fatal, 
and which has resulted from the chronic. As regards the 
chest, no doubt acute disease of pleura or lung does occur in 
healthy persons from exposure to cold ; hut to one such case, 
we witness twenty of these affections occurring in a lung pre- 
viously diseased, as in phthisis; or if the organ be healthy, 
the patient is suffering from some other affection, as morbus 
Brightii ; and thus it is, we think, that no deductions can be 
made with reference to the seat of pneumonia, or its treat- 
ment, from cases taken indiscriminately from the wards of the 
hospital and from the records of the dead. Without alluding 
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to hypostatic pnenmonia (or the pneumonia of the tlTing), tre 
see at least fifty cases of hepatized lung occurring as a part of 
other viaceral disease to one case of idiopathic pneumonia. 
Although there are constantly cases of pneumonia treated in 
the hospital, post-mortem inspection has not revealed a single 
idiopathic case for more than a year past ; and the same may 
ha said of pleurisy, though to a leas extent, as we think idio- 
pathic pleurisy is more common; but even here the large 
majority of pleurisies are occurring in patients suffering from 
chronic disease. We will add to this bronchitis, and maintain 
that acute idiopathic bronchitis is a rare disease. In reference 
to the pericardium, we may remind the reader that acute idio* 
pathic inflammation of this structure is almost unknown. If 
then, acute pneumonia and pleurisy occurring in healthy persons 
constitute the exceptional esses in which such forms of mala- 
dies occur, and other acute affections are still more rare, how 
remarkable it appears for some of our older writers to speak 
of acute inflammations in healthy persons as typical forma of 
disease, and those in which the action of remedies la to be 
studied. In considering the abdomen, nearly all the affec- 
tiona, as witnesaed in this country, are chronic; and acute 
peritonitis, which might be called idiopathic, we bare never 
yet seen. Hepatitis and dysentery are acute in tropical cli- 
mates, but the changes in the liver, kidney, intestine, &c., as we 
in our country witneaa them, are mostly slow. Acute peritonitis 
in nearly all cases results from some lesion which is chronic in 
one of the organs which is covered by it, and arises from 
abscesses bursting into it, or perforations of the hollow organs, 
or from a local inflammation commencing in an ovary or other 
part propagating itself throughout the abdomen. 

Should acute inflammations arise without a chronic change 
in this part, there is some constitutional affection implicating 
the fluids in the body ; such as disease of kidney, which is 
often suddenly fatal by a pericarditis or peritonitis. 

The diapositiun for disease to commence slowly and end 
rapidly or acutely, is nowhere better aeeu than in a phthisical 
lung : toward the apex, where the disease commenced, we see a 
vomica surrounded by dense tissue, showing the organization 
and slow process which characterised the commencement of 
the disease ; as we proceed lower down we find deposit of a 
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softer character; still lower down, this resembles the material 
of graj' hepatization, and below this again we often find au 
acute pneamonia which has carried off the patient. 

We do not of course, in thus speaking cursorily on this 
subject, refer to diseases dependent on some specific cause or 
poison which may lay hold of any healthy person, as the ex- 
anthemata, but we allude rather to local inflammations, which, 
according to some of the older systematic writers, were regarded 
as the most common forms of affections, and might occnr in 
any person — they thought that an arachnitis or pericarditiS] 
or a peritonitis, might from such a cause as exposare to 
cold, be suddenly lit up in a previously healthy person. Now 
we are not aware that we have ever witnessed such a case, 
these acute affections being merely parts of some more general 
malady affecting the whole system, or attacking an organ pre- 
viously diseased. This, as before said, is not altogether true 
of pneumonia, nor of pleurisy, which are constantly occurring 
from causes above named, although even these affections arise 
far more &equently in diseased persons. We may state then, 
in general terms, that disease of the various parts of the body 
is, as a rule, chronic, and that the acute affections are merely 
terminations of these, or are set up by them. We are quite 
aware of the objection, that observation in the wards and in the 
post-mortem room is of a different hind, and that the very 
fact of these remarks having been made on the dead is suffi- 
cient to show that such organic changes could not have existed 
in those who have recovered. A discussion on this point 
would too greatly proloi^ this paper, and therefore we will 
merely state, that the proofs of the existence of various dis- 
eases during life are slight compared with ocular inspection 
after death ; and therefore if, for example, in every case of 
fatal peritonitis a prior cause is found to have produced it, 
we think the arguments are equally in favour of such cause 
existing in the cases which recover, as that the inflammation 
is altogether idiopathic. We should have liked, bad space 
allowed, to have entered upon this subject more in detail, and 
illustrated it by examples ; this we hope to do at a future 
time ; at present merely pointing out to those who have not 
the opportunities of making necroscopic examinations, the result 
of our observations. 
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On thb relative ihpobtancb or Disbabe ot the Aortic 

AND MlTBAL VaLVBS OF THE UsART, 

In looking through our cases of heart-disease, and obserr- 
ing the histories accompanyiDg thenij we think we dlscero the 
reason for the difference of opinion entertained respecting the 
duration and relative importance of the two forms above men- 
tioned. Judging simply from clinical experience we should 
incline to second the opinion generally held respecting tfaem, 
that the mitral is the more severe diseaee, that is, that when 
the patient with this form of malady comes before ua he is 
very often (at least in hospital practice) Buffering from dropsy 
and other symptoms denoting speedy dissolution, whereas the 
patient with aortic diseaae speaks of symptoms which have 
had longer duration and less scTcrity, and be perhaps leaves 
us again in improved health. Judging then from the dura- 
tion of illness or loss of health, in the two cases, we con- 
clude that the general opinion ia correct as to the greater 
severity of the disease which has its origin in the mitral 
valve. If, however, we endeavour to discover the time at 
which the respective maladies commenced, we may readily 
arrive at an opposite conclusion, but then we are obliged to 
adopt a different method in the two cases. In the first 
place, we must inquire what is the origin of the two forms of 
disease. Our own records most fiilly corroborate the opinion 
that disease of the left auriculo-ventricular oriiice has its 
origin in a rheumatic endocarditis, and that the disease of 
the aortic orifice is due generally to a strain on the vessel or 
valves, and occurs for the most part in men who are accus- 
tomed to work hard and use strenuous exertions with their 
arms. Disease of the aortic valves undoubtedly may arise 
from endocarditis, but in the majority of instances it appears 
to arise from the cause named ; but whether this be from 
undue pressure acting on the vessel through the parietes of 
the chest, or whether from an over strain of the blood on the 
vessel internally, is a question not yet decided. We have 
then two classes of cases (of course with numerous exceptions) 
of valvular disease, that of the mitral and that of the aortic 
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Talves, and aiDce the former bo generall/ arises daring a 
rheumatic attack we generally date its origin to the time at 
which that occurred, wliereaa, in the latter case, we can do 
nothii^ bat discover the duration of the syraploms, and date 
the commeacement of the disease to their first recognition. 
Id one case we inquire about the rheumatic attack, and in the 
other how long i^roptoros denoting cardiac disease have 
existed. In the majority of the latter cases, which are those 
of men who are sawyers, deal-porters, &c., and accustomed to 
great exertions, we find that the symptoms have existed only 
for two or three years before death ; in some caaes the time 
is longer, but this appears to be the most usual period for the 
progress of the malady; whereas, in the case of diseaae of the 
anriculo-veutricolar orifice although we may not have a history 
of marked symptoms for so long a period, yet the patient may 
allude to some slight distress connected with the circulation 
for a period dating from a rheumatic attack perhaps twenty 
years before, though in many cases there have been no 
symptoms whatever. Judging from a large number of cases, 
we think the conclusion is correct, that the disease of the 
mitral valve has been for the most part of longer standing 
than that of the aortic ; but then the question at once arises, 
because an inflammatory process was set up at the period sup- 
posed or even a contraction of the orifice then took place, 
does it necessarily follow that such an impairment of the 
apparatus occurred as to constitute it a disease, or make it 
productive of manifest symptoms which might be styled un- 
equivocally cardiac. We think in all probability in these 
cases of contracted mitral orifice no great impairment of the 
orifice took place, seeing that no marked symptoms had been 
present, and we cannot even look upon the changes which 
may have occurred in the cavities of the heart as an indica- 
tion of the duration of its existence. The enlarged and 
hypertrophied left auricle, and increase of right side of heart 
does not explain how long the contracted orifice has existed, 
any more than the enlarged left ventricle does the aortic 
mischief. This difficulty in knowing how long a contraction 
of the mitral valve has existed, recurs in every case met 
with; we date the first onset to the rheumatic attack, even 
should this have occurred several years previously ; but then 
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the qoeatioa ariaes, did the contmctioii altogether occur at 
that time, bat that owing to eubseqaent coDservAtive changes 
in the heart and generally diminished circulation, of which 
the mitral orifice is the measure, no symptoms of cardiac 
disease existed, or has the change in the valve beeu essentially 
chronic and pr<^;r88siQg during several years, or was the 
alteration in the first place slight, and subsequently during 
the time of tbo last fatal illness the more important changes 
occur ; whichever view may be taken, there can be no doubt 
that very important changes do take place during this latter 
time, such as chalky degeneration, alterations in the muscular 
tissue, &c., which necessitate regnrgitation through the orifice 
and the more urgent symptoms. 

In commencing to make these remarks upon this question 
we bad intended to take the duration of the disease in the two 
classes of cases, and striking an average, show the difference 
between them. This, however, we shall not do, as it might lead 
to error, for reasons above named, and also because the history 
attached to the post-mortem records has been derived from other 
sources than our own, and the dates of the illnesses cannot be 
accurately depended upon ; still, on looking through a large 
number of cases on which we can rely, the inference is as is stated 
— that taking the duration of the severe symptoms, or the time 
in which the patient has called himself ill, the disease of the 
aortic valves has continued for a longer time, that is two or 
three years, while that of the mitral only for a few months; and, 
on the other hand, as in the one case we have no knowledge 
of the existence of the disease otherwise than connected with 
symptoms, and we only date it back to their commencement, 
whereas, in the case of mitral disease we date it to an inflam- 
matory attack which has generally occurred several years 
before, we find the opposite rule holds good, that disease of 
the mitral valve is of much longer duration before a fatal 
issue than disease of the aortic valves. 

These remarks we think explain the different opinions which 
we have beard expressed respecting the relative severity and 
importance of the two lesions, but they do not solve the 
question ; this we think can only be done by carefully watch- 
ing several cases during many years. If, for example, in the 
two classes of cases, the time of onset of disease could be 
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accurately known, and the cases watched to their coQcluBJon, 
some approach to accuracy might be obtained, though even 
then it is possible that slight changes might have existed for 
years without symptoms. We believe most physicians would 
admit that a regu^tation through the raitml orifice was 
more important than a similar condition of the nortic j but it 
is another matter how long the two affections may have been 
in process of production, and although the one may be a 
more important lesion than the other, and the disease more 
speedy when such lesion obtains, yet tlie process preceding 
this may have been of much longer standing, being iu fact a 
slower change, the result of inflammation unattended by 
symptoms, while the othe^disease might be called accidental, 
nnd at OQce productive of slight disturbance. This we believe 
to be a fair conclusion from the result of our cases, not very 
precise we admit, but we are unwilling to add any greater 
weight to our statements by the addition of figures, oar 
object being at present merely to afford an explanation of the 
different opinions which have been expressed on this subject. 



CONTRB-COUP. 

We find so mistaken a notion respecting the meaning of 
this term as it affects the head, especially amongst students, 
that we will briefiy state our experience on the subject. A 
very general impression seems to obtain among the in- 
experienced that if a person receive a blow on one side of 
the head, and is found suffering from compression due pro- 
bably to depressed bone or effused blood, and there is no 
apparent mischief at the part externally injured, that the 
fracture or effused blood may with equal probability be on 
the other side, as a result of contre-coup, and that a ques- 
tion may then arise as to which side operative interference 
may be employed. Now the facts, from the perusal of the 
cases before us, show that injuries to the head are mainly of 
two kinds — those produced by a blow from a weapon or small 
substance falling on the head, and those arising from a fall of 
the whole body from a height. In the first kind the fracture 
is drcumscribed and the mischief to the cerebral stmcture ' 
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limited, and such cases form the majority of those which 
recorer j in the second variety, when the person ftdls and the 
weight of the body is a measure of the amount of injury, or 
rather the momentum as the Telocity is added to it, the 
firacture is not only greater, but the whole brain receives a 
shock which is the immediate cause of death. In both cases 
the skull may be fractured, the meningeal vessels torn and 
blood effused outside the dura mater, immediately beneath the 
seat of fracture, but in neither claas have we ever seen the 
blow prodnce a fracture on the opposite side of the skull ; and, 
indeed, in stating that the effects of contre-coup are never 
seen on the bones, we believe we are only stating what every 
surgeon of experience knows : the base certainly may be frac- 
tured from a fall on the vertex, but this is by direct continuance 
of the force rather than by contre-coup. Now as the lacera- 
tion of the meningeal vessels occnrs in most cases from direct 
injury or fracture of the bone, it follows that effusion of the 
blood can rarely take place on the opposite side of the head 
between the dura mater and skull ; at least we have no such 
case on the records before us. We certainly now and then meet 
with cases of effused blood outside the dura mater, arising from 
injuries where no fracture can bo detected in any part of the 
skull ; and therefore it is possible for this to occur on the side 
opposite to where the bone is broken. It is, however, cer- 
tainly rare without fracture, and such a case we have never 
yet seen (although we have read of such), that is, of an 
injury to one side of the head producing an eSnsion of blood 
outside the dura mater productive of symptoms on the other. 
What are then the effects of contre-conp ? These are limited 
almost entirely to the brain, and they are seen mostly in the 
cases of persons who have fallen from a height, or been 
thrown upon their heads, where the results very much re- 
semble one another. For example, a man is thrown out of 
a vehicle on to the stones and receives a blow on the side of 
the head towards the top, the bone is found fractured at the 
part injured, and the fissures generally run to the base, and 
there is often blood effused between the dura mater and 
cranium, the former having been injured by the portions of 
detached bone. If this be so, owing to the connenon 
between the membrane and bone, only a partial separation 
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takes place, and a circuniBcribed clot of blood is formed, which 
produces compreBaion : this is the condition the surgeoa hopes 
to relieve \>y operation. In such a case we find the brain 
opposite to the fracture, that is, on the other side, and which 
is generally the lower part of the middle lobe ecchymosed and 
covered with effused blood, the latter may or may not have 
passed from beneath the arachnoid. The brain and pig 
mater have been lacerated, and a layer of effused blood is 
found at the base of the brun and surroundiag the medulla 
oblongata. If iu great quantity it may pass np the sides of 
the cerebrum and even by the fourth ventricle into the 
lateral ventricles : the blood in these cases is seldom in so 
large quantities as in sanguineous apoplexy. Now what does 
a surgeon propose to do in an operation on the cranium on 
account of injury? Removal of deprmsed bone, or release 
of effused blood ; if the latter, it is the circumscribed mass of 
blood before mentioned, between the skull and dura mater, 
and which, as before stated, we have never seen except imme- 
diately beneath the injured part, never on the opposite side. 
What, therefore, would he his reasons for trephining on the 
side opposite to the injury ; it would be, in the great majority 
of cases, in order to incise the dura mater, to let out blood 
derived from a lacerated brain, and to accomplish this he 
would he obliged in many cases to cut also the arachnoid, as 
the blood might be wholly in the subarachnoid space, and 
otten even he obliged to put the patient in a depending 
position to allow the blood to run &om the base, where it- 
mostly collects, if, indeed, this be not its source. If the 
surgeon place such a condition before his mind, and deter- 
mine that effused blood in such a situation is producing more 
mischief than the injury to the brain which caused it ; and 
he believe such operation reasonable, no objections founded 
on the mere inspection of the dead can be of avail, though, 
judging from the many cases before us, we should think the 
injury to the brain was of equal importance with the effused 
blood, admitting at the same time that the presence of the latter 
in large quantities, by its pressure on the medulla oblongata, is 
often the cause of such speedy death as we sometimes witness. 
We should think, however, such operation extremely hazard- 
ous, but we cannot call to mind such an one from our own 
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experience. It might be said that cases sometimes occur 
where, after injury to the head, a hemiplegia has been 
observed on the same side of the body indicative of a severe 
lesion on the other ; this is true, but what, we may ask, pro- 
. duces paralysis of one side of the body, but, according to 
our present knowledge, an interference with the functioa of 
the central parts of the brain, and this arises in cases of acci- 
dent from two causes only ; a direct injury to these parts (and 
which we have seen producing an effusion of blood within 
them), or a ponring out of the blood on the surface which 
shall affect these same parts by its powerfal pressure on the 
hemisphere. Now as the latter rarely occurs except in frac- 
ture of the skull (at least in our experience), aud as a fracture 
does not arise from contre-coup, the hemiplegia in such a 
case would most likely arise from an internal injury, and 
therefore an operation on the side opposite to the blow would 
be scarcely admissible. The cases, we believe, in which 
sui^ons have most success are where symptoms of compres- 
sion slowly come on after an injury, showing a slow effusion of 
blood, and an operation is performed at the seat of the blow 
to remove blood from sur&ce of dura mater. 

We should have been careful in hazarding any opinion 
respecting a surgical operation did it not naturally flow as a 
practical inference from the statement we had to make 
in respect to contre-coup, and the effects of which appear to 
be so strangely mistaken by some students and medical men ; 
-as we gather from remarks let fall as to which side it is better 
to trephine after injury, aa if a blow oo one side could pro- 
dace a fracture on the other, or at least an effusion of blood 
remediable by operation. Our cases show simply that the 
former never occurs, and as blood is rarely effosed on surface 
of dura mater (the condition which suggests an operation), 
except by injury of the latter by broken bone, it follows that 
trephining on the opposite side to injury can be scarcely ever 
admissible, excepting, indeed, it be as we before said to 
incise the membrane, and allow blood to exude from a con- 
tused brain. We may state that during a great many years 
we have never yet seen a case on the poat-mortem table where 
an operation on the side opposite to that injured could pos- 
sibly have given any relief. 
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Chrokic Rbxduatic Abthbitis. 

We bad prepared a short paper oa thia diaease for the pre- 
tent volume, bat the treatise of Dr. Adama haa ao exhausted the 
subject, that it is rendered no louger necessary. The materials, 
indeed, would not have been (urniahed b; the poal-mortem 
records to which we are now referring, aa we have only occa- 
sionally met with the disease on the recent subject, but we 
should bare been guided by the light afforded from the 
numerous specimens in our museum, having lately been care- 
fully cataloguing the diseases of the bones. Some of these 
are very admirable, although the series is not complete; but 
we number no less than 30 specimens of the disease as it 
affects the hip-joint, 9 of the disease of the shoulder, 5 of the 
elbow, but scarcely any of the other joints, together with four 
or five doubtful specimens of the disease of the vertebrae and the 
pelvic articulations. Our object in wishing to draw attention to 
this subject was that the disease might he recognised during 
life, for it is a remarkable circumstance that this affection 
appears altogether unknown among many surgeons and 
physicians, or is confounded with rbenmatism and gout, and 
eren those who are familiar with the disease, as seen in our 
museums, do not place it in their nosology to be looked for 
during life, and we must state even more than this, that the 
nature of the affection, even when the morbid structures are 
dissected, is so little understood that we repeatedly have Bpeci- 
mess sent to us of this disease which has been considered 
the results of injury, and it is for the sake of those friends 
who have thus obliged us that we thus briefly draw attention 
to this interesting disease. 

The first question which would no doubt be asked respect- 
ing it is — What is its connexion with rheumatism, and why 
has it the name rheumatic? We do not know from our own 
experience that the disease has anything to do with rheuma- 
tism, excepting that the joints are affected, and there can be 
no doubt that several distinct names are required for the various 
(Tronic diseases of the joints, as they consist of chalky con- 
cretions, increased secretions, &c. As the connexion of the 
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under consideration with rheumatism is not estab- 
lished we think the name chronic arthritis much more prefer- 
able, for the relation between it and acute disease of the joint 
is the same as between all other acute and chronic disease. 
We do not allude to a simple affection of the sjQoyial mem- 
brane, where an acute synovitis is represeuted by a hydrops 
articuli, but to an ordinary destructive in€ammation of the 
whole constituents of the joint ; in a case where the synovial 
capsule is covered with lymph, cartilages destroyed, and a 
deposit of lymph at ends of bone disposed to become ossific ; 
a chronic change of a similar hind would produce the so-called 
chronic rheumatic arthritis, which will be better understood 
by reviewing some cases of the disease before us. We may 
remark that a new name would be highly beneficial as direct- 
ing the mind of the profession to a subject which would be 
fresh to many of its members. In explaining the peculiarities 
of this disease to students we have always made use of a very 
simple illustration of the following character : — Suppose a 
joint should be taken, and the articular cartilages removed, 
and some soft osseous material placed between the ends of 
the bones and they be squeezed together, this soft matter 
would arrange itself around the edges of the bones, and form- 
ing irregular projections, would, when hardened, form large 
expanded surfaces, and these, rubbing against each other, 
would at length receive a polish. More or less of these 
appearances are seen in all joints affected with the disease. 
In the hip, for example, in the affection long known as 
malum coxse senile, we find the articular cartilages destroyed, 
the ligamentnm teres also gone, and the head of the bone of 
the most irregular shape, from a quantity of new osseous 
matter deposited around it, producing a form like a mushroom ; 
also the neck of the bone wasted, and so shortened in some 
specimens that the head of the os femoris forms a large 
rounded mass of bone, applied almost directly to the trochanter. 
In a corresponding degree the acetabulum is deepened and 
enlarged by a quantity of new osseous material around its 
margin, and often distinct portions of bone are found in the 
capsular ligament. The new bone, together with the arti- 
cular surface, forms a very irregular layer, having many 
depressions and elevations ; and the latter, by constant attrition. 
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become hardened and bigbl; polished, or are eburnated, 
having undei^one the ivory or porcetlauoua change. Although 
the density of bone varies so much under morbid circnm- 
Btancea to the naked eye, yet the microBCope does not dis- 
cover any very marked difTerencea ; it has been stated that 
in these dense portions of bone the Haversian canals are not 
developed, but of this we are not yet quite sure. 

The Bhoulder is the joint next in frequency afiected, and 
here the disease has the same characters as in the hip, 
modi&ed according to the different anatomy of the parts. 
The head of the humerus becomes changed into an irre- 
golar mass of bone, and in less degrees of the disease it 
is seen to be altered in shape by the deposition of new 
bone on its outer side and above, and thus it comes into 
contact with the acromion. The clavicle also presents 
sometimes a smooth, articular surface where it meets the 
enlarged head of the humerus. The glenoid cavity is ex- 
panded, and the under surface of the acromion is polished also 
to meet it. At the end of the acromion there is often seen 
a distinct piece of bone, and it is a question whether this is 
the separated epiphysis, or whether it is altogether a new pro- 
duction. This particularly deserves mention, for it was 
especially to draw attention to such cases that we offer these 
remarks on the disease, for two or three specimens in our 
museum, formerly styled fracture of acromion, are evidently 
of this kind ; and only last year we had sent to us a scapula as 
a specimen of fractured acromion, because of a detached piece 
of bone at the end of this process, which was evidently not 
so, nor even a separated epiphysis, but a new production of 
bone at its extremity. We may here state that in this ex- 
ample, as well as in some others, this separate piece of bone 
is undoubtedly a new formation. When the disease has 
advanced to a great extent, the tendons surrounding the joint 
become implicated, or torn, and a dislocation may occur ; and 
this is another source of fallacy as to the nature of the dis- 
ease, an injury or dislocation often having been considered 
the cause of the appearance; and this we think may often 
be so, at least in those instances where there is a distinct 
history of a fall and severe injury, as in some cases from 
which our specimens are taken. In many old preparations, 
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with no bistur; and very great alteration in tbe form of the 
joints, it is diflScult to say what the exciting cause of the 
change may have been. Such specimens are generally con- 
sidered to represent tbe result of dislocation. 

Tbe third most frequent seat of the disease is tbe elbow, 
and bere the disease is essentially of the same character as in 
tbe other joints. In a specimen we lately examined, from 
a fresh subject who died in the hospital, there was an addi- 
tion of new bone along the edges of the articular surfaces, parti- 
cularly along the edges of the ulna, and also as a rim. around 
the head of the radius ; in tbe humerus tbe new deposit was 
in separate pieces, in the capsular ligament, and only parti- 
ally united to tbe bone ; tbe movement of the joint was very 
limited, ns shown during life, and bere we may remark that 
tbe character of tbe disease was very evident before the part 
was removed on account of tbe ridges felt along the edges of 
the bone, and this was sufficient to contra-indicate anchylosis, 
a condition, we may observe, which never occurs in this dis- 
ease, impaired motiun being due to tbe altered condition of 
the articular surfaces, and not to any union between them; 
so far from there being any disposition to this, tbe surfaces 
are highly polished. In the specimen above referred to, 
although the disease was not far advanced, tbe articular 
cartilages had quite disappeared, and the ends of the bones 
were highly polished. In some of our specimens tbe number 
of small pieces of bone in the capsular ligament is very re- 
markable. We have two specimens with loose bones in the 
olecranon cavity of the humerus, and there is a question as to 
their nature ; they have been called sesamoid bones and 
other names, they probably have some relation to the form of 
disease under consideration, but in tbe absence of all affection 
of the interior of the joint this is doubtfiU. 

Judging from our own experience, and especially from 
specimens in our museum, we should say that the disease was 
much less common in other joints. In the case just referred 
to, where the elbow was affected, tbe knee was in a similar 
condition ; there was but slight motion in it, and ridges of 
bone could be felt surrounding the condyles and head of 
tibia; our museum only shows one example of this and one 
specimen in a smaller joint. 
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We have uo doubt that dow attention is drawn to thia 
form of complaint, it will be more frequently recognised ; we 
believe ve have seen it for several years past in many of those 
cases which are loosely styled chronic rheumatism, or rheu- 
matic gout. As before said, its connexion with rheumatism 
is extremely doubtful, for it appears to us chronic arthritis is 
a much better name, as it bears the same relation to acute 
destruction of the joint as other diseases hear to their cor- 
i-esponding acute affections. Thus, a disease of the joint 
resulting in deposit of lymph on the synovial membrane, in loss 
of cartilage, and exudation in ends of bone, would, if chronic 
(that is, if the chaugea were of a very slow kind), terminate 
in thickening of capsular ligament, with osseous deposit in 
it as well as on the ends of the bones, in destruction of 
cartilages, the ligamentum teres in hip, just as is seen in this dis- 
ease, which, we may here remark, occurs mostly in men, aud 
seldom except in those advanced in years. 

In studying the frequent changes in the vertebra, their 
union and bony exudation, it has often occurred to us 
whether these are connected with the disease under considera- 
tion, or due to other causes. We refer to those eases where 
there is no complaint during life; but where, on examining 
the spine after death, we Rod the edges of the vertebrae 
united by a piece of bone projecting from the position of the 
intervertebral cartilage. If many vertebrae are thus joined, we 
have the appearance of a new strip of bone lying on one side 
of the spine, and holding it together. It has been called 
ossification of the anterior] ligament, or intervertebral sub- 
stance. In most cases the connexion of the bones is quite 
superficial, the intervertebral substance remaining healthy. 
This form of disease is often seen in the comparatively young, 
especially on the concave side of the spine, if there be a ten. 
dency to lateral curvature ; and being quite unassociated with 
any affection of the limbs, we have always hesitated in asso- 
ciating them together. We have seldom observed it excepting 
among hard-working men, and here it is so common, that 
there is an equal probability of its presence as not ; during 
the last year, for example, we have met with it thirty or forty 
times, in greater or less degrees. After removing the viscera 
from the body, and passing the hand down the spine, a 
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number of projectionB are felt on one side or the other, cor- 
responding to the intervertebral substance, and thus uniting 
the rertebrx superficially' together. There may be only two or 
three affected, or a layer of new bone may be seen covering 
the whole length of dorsal and lumbar spine, as if some soft 
liquid osseous matter had been poured over them, and this had 
subsequently hardened. We may remark, that a similar con- 
dition found in two cases by the late Mr. Aston Key, was 
supposed to have given rise to paraplegia by pressure on 
spinal cord, but the common occurrence of the affection is 
quite sufficient to negative such an opinion. Occasionally we 
meet with cases where the articular surfaces of the vertebrsB 
are expanded, their edges covered with new osseous material, 
and the cartilages partly destroyed. Such may be considered 
examples of chronic rheumatic arthritis, as the alterations cor- 
respond to the conditions seen in other joints, but the absence 
of all affection of the other articulations and the union of 
the bones is sufficient to show the distinction between it and 
the very common affection of the spine to which we have 
alluded. It may be, however, that the same form of disease 
might affect different bones differently; and thus, although 
there is no disposition to anchylosis in a highly moveable joint, 
the superficial deposit might form a junction in a less mobile 
part. 

The same remarks apply to the pelvic joints. Our Museum 
contains several specimens of pelves, where the articular 
surfaces of the pubes and eacro-iliac synchondroses are de- 
stroyed, and their edges covered with bony deposit ; these do- 
posits on each side, in some instances, partly unite. How far 
this affection is connected with chronic rheumatic arthritis we 
cannot at present say with certainty. 
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Bt THOMAS BRYANT. 



There have been few subjects of late years which have ex> 
cited more discussion or difference of opinion than the one we 
are about to consider; and there are certainly none which 
hare been so much iuflueoced in tbeir consideration by pro- 
fessional acrimony and personal feeling. This unfortunate 
and deplorable fact has doubtless led the minds of surgeons 
away from the true points at issue, and both those who ad- 
vocate and those wbo condemn its practice bare been too 
mncb swayed by party feeling to form a just estimate of the 
value of the operation. 

That such an operation is both valuable and necessary in 
certiun cases, most men now admit; and it is with the hope 
that I may be able to defiue the class of cases in which such 
treatment may be required, and to give some guides where 
such a practice is to be adopted, that I now take up the sub- 
ject, which I shall illustrate by the notes of such cases as the 
experience at Guy's Hospital has yielded to me. 

The opening of the urethra without a staff will be deno- 
minated " perineal section ;" and with one " external divi- 
uon," or Syme''s operation. The division of the urethra in 
the perineeum will include both. 
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In uncomplicated retention of urine from orgatuc Btrictvre, 
where the urethra will not admit the paaSRge of a catheter, 
this operation is never needed ; the more simple, expeditious, 
and safe one of puncturing the bladder through the rectum 
having superseded this comparatively severe measure. I have 
no instance where it was performed, nor do I know of any 
where it should be selected, and it may, I think, be safely 
stated, that iu none is it required. 

When retention is complicated with other injuries, such as 
extravasation of urine, laceration of the nrethra after injury, 
either with or without injury to the pelvis, the operation of 
opening the urethra from the perinaeum may be advantage- 
ously employed. 

Extravasation of urine associated with organic stricture. — 
Commencing with the sublet of extravasation of urine asso- 
ciated with organic stricture, I think it will not be disputed 
that the treatment of the Burgeon should be directed to two 
objects: first, to let out the urine that is infiltrated into the 
tissue of the organs, as the perineeum, scrotum, penis, and 
abdomen, and thus prevent that fearful sloughing which is so 
well known to follow such infiltration ; and secondly, to 
prevent its extension and recurrence, by removing the causes, 
and thus by some means procuring an easy and direct channel 
for the passage of the urine. 

Before extravasation of urine could occur as a result of re- 
teution from organic stricture, it is tolerably clear that the 
urethra must have previously became obliterated, or at least 
impermeable. It is true this impermeability may be only 
temporary, being caused by some spasmodic action of the 
urethra upon the organic stricture ; but more generally it is 
the result of the gradual contraction of the urethral passage. 
If this latter is the case, as with some certainty it may be 
asserted, there remains no doubt that the most simple, safe, 
and perfect operation is the " perineal section," as by it the 
urine extravasated into the perinaeum is let out, a free passage 
for the flow of the urine from the bladder is afforded, and the 
chances of a fresh extravasation is prevented. If the stricture 
can be divided at the same time, an advantage is undoubtedly 
gained; but in many cases the infiltratiou of urine has so dis- 
figured the parts, that much difficulty ia experienced in tracing 
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the Beat of atricture, and thus its diviaioa is rendered difficult, 
orj may be, preveDted. 

Many Burgeons I know are satisfied by making simple in- 
cisions into the cellular tissue, thus allowing the urine to 
find its way out through these artificial channels; but such 
treatment I hold to be unecientific and only trifling, satisfyitig 
but one of the objects to be attained; the extravasation still 
continues, and its cause still exists, and although the evils 
by such treatment are certainly diminished, there are great 
ones left, and the extra severity of opening the urethra from 
the perineeum, either with or without a metiUlic guide to direct 
the incisions, surely cannot outweigh the advantages gained by 
such a proceeding. 

If a grooved staff can be passed through the stricture, the 
simple operation called " external division" by Professor 
Syme may be employed ; but if such a measure is impoaaibie, 
the more formidable operation of opening the urethra without 
Bucli a director must be performed, and the simplest and best 
method is as follows. 

Having placed the patient in the position for lithotomy, 
pass the finger of the left hand into the rectum, and apply its 
point to the anterior mai^in of the prostate and membranous 
portion of the urethra ; the integument of the perinteum may 
then be divided in the median line, and a straight knife, 
with the edge turned upwards, passed directly backward to the 
apex of the urethral triangle, the finger in the rectum in- 
dicating exactly the extent ; the incision may then be made 
upwards, and the canal freely opened and stricture divided. 
By this means the finger becomes a good director, and the 
urethra cannot fail to be opened. This operation is far supe- 
rior to the ordinary one of cutting down directly upon the 
urethra, when no metallic guide can be employed, and should 
certainly be selected. 

In cases of laceration qf the urethra from an injury to the 
perinfeum, where no extravasation has taken place, there is no 
question that the passage of a catheter, when it can be accom- 
plished, is the simplest and best treatment, leaving the instru- 
ment in for three or four days. But, in many cases, such a 
practice is impossible, the most skilful hands fail to find the 
opening to the lower portion of the lacerated urethra, and, as a 
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consequeDce, unless some steps be taken to let out the urine, 
extravasation must follow,- with all its dangers. 

The question then for determination is — what is the best 
step to be taken ? And I answer most unhesitatingly, the 
"perineal section." By snch an operation the extravasated 
blood ia let out, the chances of the extrarasation of urine are 
removed, and, what is more, by the passage of a catheter and 
its subsequent rest in the urethra, a mure complete and per- 
fect cure is likely to follow than when the junction of the 
divided passage is left to chance, for it is trom such cases that 
the worst and most intractable forms of stricture are produced, 
and in which a subsequent perineal division of the urethra 
is generally called for. 

Cask, i — J. B — , set. 35, when jumping over a post injured 
his perinffium ; the accident was followed by bleeding from the 
urethra and extravasation of urine. When admitted, catheterism 
was impossible ; the urethra was laid open in the perinteum, and 
an instrunieDt passed and left in for a week ; the wound gra- 
dually healed, and the urine was drawn off regularly by a 
catheter, and upon the 17th day the perincHl wound had 
ceased to afford any passage to the urine, and the man left 
well. 



fVhen this rupture of the urethra U associated with other 
pelvic injuries, the argument in favour of the operation is much 
strengthened ; the dangers resulting from extravasation of 
urine would in such cases be evidently magnified, and the 
necessity for an easy and direct flow of urine becomes more 
apparent. By this operation such a result is easily obtained, 
and, unless a catheter can be passed, it should be performed. 

TVhen reguired in organic stricture. — Having thus briefly 
pointed out some of the cases in which the division of the 
urethra in the periuteum may be called for, I pass on to the 
consideration of the cases of organic stricture in which such a 
practice may be required, and without entering into the many 
points which have excited so much anger and dispute, I 
believe few surgeons will deny that there are cases where the 
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urethra ia completely obliterated. The Museum at Guy's Hos- 
pital positively proves the fact, 

With respect to the impermeabiUty of the urethra, I will 
not say more, than that most surgeoas do occasionally meet 
with cases where the passage of a catheter is a very difficult 
task, and at times impossible, unless the instrumeiit is forced 
through all opposing structures; practically, such cases are 
impermeable, and are to be treated accordingly. The surgeon 
who has to treat finds an obstruction which he cannot fairly 
overcome, and although another may believe (and perhaps 
rightly) that in hia hands the difficulty would be. conquered, 
the fact remains that the surgeon who has to treat the stricture 
finds it impermeable, and he must consequently adapt his 
treatment to the difficulties with which he has to contend ; 
and presuming that he is a competent man and of average 
ability, and remembering that surgical rules (as others) are 
for the many, and not for the expert few, I proceed with my 
subject, commencing with those forms of stricture which are 
permeable. 

The following short conversation which I held with a 
Scotch gentleman who was visiting Guy's Hospital after a 
long residence in Edinburgh, may, perhaps, help us to under- 
stand the cause of the discuBsion which has been so violent 
about impermeable and obstructed urethras. Upon asking 
him many questions about the treatment of cases of stricture, 
and in what manner a case of impermeable stricture would 
be treated in the north, he answered by denying the ex- 
istence of such a case ; for, argued he, a stricture is merely 
a contracted canal. Whan the urethra is therefore clc»ed, it is 
no longer a canal, and consequently cannot suflfer from 
stricture. It was thus evident that, although we employed 
the same words, we meant very different things; and I 
venture to conclude that this is really the cause of much of 
the difference of opinion which has arisen upon this subject. 

It may, perhaps, be fairly stated as a general opinion — 
"That in cases of organic stricture, where the passage of a 
catheter is possible and not difficult, where it does not pro- 
duce either any injurious or painful constitutional or local dis- 
turbance, and where, after dilatation of the stricture, an 
occasional passage only of the instrument is required to main- 
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tain ED opeu channel, no other surreal means can be called 
for." Such aa opinion, I think, is fairly held by all Burgeons, 
Eind any other treatment must require very great and positive 
evideoce of its value, before it can be substituted for such 
simple means. But, unfortunately, such simple treatment is 
not sufBcient for all cases of permeable stricture, and a second 
statement, I believe, may be made, which is as generally enter- 
tained as the preceding : 

" That cases of stricture do occur occasionally which are so 
exquisitively sensitive, that the passage of a catheter, however 
skilfully performed, is followed by such severe constitutional 
and local disturbance, as tu produce more harm than good, 
and in which it is clear some other method of cure must be 
employed. And others, which are relieved by means of the 
catheter and are even fully dilated, but which have a tendency 
to contract again immediately upon the omission of the treat- 
ment." 

In the former case the treatment aggravates instead of re- 
lieving the symptoms; in the latter it must be continued for 
life, to preserve an open passage. 

Under such circumstances it is clear that some other plan 
of treatment must be adopted, and I believe the most bene- 
ficial to be the " external division" of the stricture firom the 
perinseum ; and it is to Professor Syme that we are here espe- 
cially indebted for having so ably recalled our attention to the 
treatment of such troublesome and painful cases. 

Case of Irntable Stricture. 

Case ii. — E. H — , tet. 28, was admitted with an irritable 
stricture of six years' duration; the passage of a catheter 
produced intense pain and constitutional disturbance, with- 
out affording any relief. " External division" of the nrethra 
was performed, and an elastic catheter passed and left in 
for two days ; upon the fourth day nearly all the urine 
passed through the wound ; upon the eleventh day the wonnd 
had nearly healed, and in one month he left well. 

Contractile Stricture. 
Cass iii.—J. H — , set. 39, had had stricture for nine 
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years, with frequent catheterism, and several attacks of 
leteotioD ; and five years previously hia bladder bad been 
punctured per rectum. Dilatation of tbe urethra was but 
of temporary benefit. " External division" of the urethra was 
performed, aad a small calculus behind the stricture was re- 
moved; the catheter was left in for four days, and in one 
month he left well. 

Case iv. — J. G — , «t. 29, admitted with stricture of 
thirteen years' duration. He had been relieved frequently 
by catheterism in different hospitals, and one year previously 
bad been punctured per rectum. The operation of "external 
division " of the urethra was performed, and a No. 18 
catheter left in the bladder. In six weeks the wound bad 
quite healed, and he left able to pass his urine in a full 
stream. 

Case t. — H. R — , set. 44, with stricture of thirteen years' 
duration, was admitted for tbe purpose of being operated 
upon. His urethra was permeable and was not very contractile, 
but he bad made up bis mind to be "cut," and tbe operation 
of " external division " was therefore performed. Tbe stricture 
was a very long one. In eighteen days tbe wound had ceased to 
allow tbe passage of the urine, and in one month be left well. 

Impermeable Striciure. 

Having thus disposed of those cases of stricture which 
are permeable, and which occasionally demand the operation 
of division of tbe urethra from the perinseum, I pass on to 
the consideration of those which are not permeable, and 
which may also demand the same operation. 

In the majority of cases there is but little doubt that by 
constitutional means, such as perfect rest, opium, mild altera- 
tives, and local depletion, the urethra will at last admit the 
passage of an instrument; and when this improved condition 
has been obtained, the treatment of the case becomes tbe 
same as has been just described under the beading of per- 
meable strictures ; but every now and then cases come before 
tbe notice of the surgeon where such a favorable result 
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cannot be secured, and, conseqiiently, his treatment miut be 
adapted to the wants of the iadrnduol case. 

This impermeability may be the result of great irritability 
of the pBSBage, of its gradual contraction, or of both combined ; 
or it may result irom perfect obliteration. Constitutional 
and local treatment may at times relieve some of these con- 
ditiona, but occasionally all means ita\, catheterism becomes 
impossible, and, as a consequence, some other plan of treatment 
must be adopted ; and it is in such cases that the operation 
of dividing the urethra in the perineum becomes of value. 

Casb ti, — Tbe following case well illustrates the subject : 
Robert M — , set. 50, who had suffered from stricture for six 
years, was admitted with a urethra which would uot admit 
the passage of the smallest instrument, and the attempt pro- 
duced severe local and constitutional disturbance. Chloro- 
form was given, but the urethra was still impermeable ; con- 
sequently the " perineal section " was performed, and a 
catheter left in for two days. The man progressed favor- 
ably, and left, after four months* residence in the hospital, 
cured. 

Obliterated Urethra. 

The cases of stricture in which the urethra is oblite- 
rated are certainly too hopeless to treat by catheterism, 
caustics, or any other such means. The hope of relief by 
the operation now under consideration is also not great, 
but it certainly offers the best chance for the unfortu- 
nate sufferer. It is not often that the urethra is ever wholly 
destroyed ; some small portion of it is generally only involved, 
and by the operation of " perineal section " this portion may 
be remodelled to form a useful urethra. 

Such cases, uncomplicated with perineal or other fistula, 
cannot be seen, as the urine must find its way out, and its 
general course is through the perinseum. Under the following 
heading, therefore, will cases be given to illustrate the treatment. 

Organic Stricture with Perineal FUtttla, 
Tbe next class of cases in which the opetfttioa of finding 



r,o,:,7ca.i Google 



Opemng the Urethra in the Perinteum. 75 

the urethra ia the perinseum may be reqniredj includes those 
forma of stricture associated with perineal fistula. 

The fact of the preaence of a uriuar; fistula, whether in 
the perinseum, scrotum, or other parts, does not necesBarily 
render the treatment of stricture more complicated, as for the 
must part the fistula will heal when the passage through the 
urethra has become free. But as fistulte are generally the 
result of abscess, or extravasatioa of urine, and as these 
seldom occur unless the urethra has become much contracted, 
if not impermeable or obliterated, the strictures associated 
with such a complication are mostlj of a severe type, demand- 
ing, as a consequence, severer treatment ; and the operation of 
dividing the stricture through the perinaeum is not unfrequently 
required. 

The presence of urinary fistula should not, then, much 
influence the treatment of tlie class of cases dow under con- 
sideration ; the condition of the urethra is the one important 
point to which our attention should be directed, aa by treat- 
ing and remedying its morbid conditions, we at the same time 
treat and generally cure the fistula. 

The forms of stricture associated with perineal fistula which 
require division in the perinseum are the same as those pre- 
viously described, viz., the Irritable, the contractile, and 
obliterated urethras. In these cases, as a rule, the urethra ia 
indurated and almost cartilaginous, the whole tissues of the 
perinseum, &c., are gristly from inflammatory induration, and 
the parage of the urethra is frequently completely obliterated, 
or BO tortuous as to be practically impermeable. Wbat treat- 
ment can be adopted? becomes then a serious question. 
Catheterism is impossible, and consequently the use of caustics, 
See., cannot be employed, and I believe, the "perineal sec- 
tion" ia the only surgical treatment. Let the urethra be 
opened, as previously directed, anterior to the prostate, the canal 
found, and stricture divided from behind. Let a catheter be then 
passed and kept iu, and the anbaeqnent treatment as in other 
cases. My note-book yields me niany examples of such cases, 
and the following are brief notes of some of them. 
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Caiea of Contractile Stricture with Perinetd Fiatuia. 

Case vii, — C. N — , set. 32, admitted with stricture of ten 
years' duration, associated with fistula for ten weeks, has Lad 
occasional attacks of retention and much violent catlieterism. 
The urethra could admit a small catheter, hut after dilatatioD 
it immediately contracted. The operation of "external divi- 
sion " was performed, and a No. 11 catheter passed and left 
in for two days. Upon tlie sixth day urine flowed through 
the penis, and the man left in one month (as his health was 
failing) with the fistula healed, but the wound still discharg- 
ing a little uriue. A full sized catheter could be passed. 

Case tiii. — T, S — , set. 35, admitted with stricture of eight 
years' duration and perineal fistula of two. The stricture was 
permeable to No. 1 catheter, and when dilated it contracted 
immediately. The operation of '■' external division " was em- 
ployed, and he left cured in sis weeks. 

Caset of Obliterated or Impermeable Urethra with Perineal 
fistula. 

Cask ix, — J. L— , a sailor, set. 42, admitted with an imper- 
meable and indurated stricture of three years' existence, and 
perineal abscess, was operated upon by the " perineal section," 
and a large catheter fastened in. The operation was followed 
by all the symptoms of pysemia and secondary abscesses in 
the arms ; but from this he perfectly recovered, and left the 
hospital three months after with a free urethra, but with a small 
discharging perineal fistula. 

Case x. — A. C — , let. 45, admitted with a three years' 
stricture, and with perineal fistula of six months' existence. 
The urethra was cartilaginous, and quite impermeable. "Pe- 
rineal section" was performed, and a No. 12 catheter intro- 
duced; upon the ninth day some urine passed freely through 
the urethra, and in sis weeks he left cured. 

Case xi. — J. de M — , set. 54, a sailor, with stricture of 
twenty years' duration, and with perineal fistula of nine weeks; 
with a urethra which was quite impermeable, and a perinfenm 
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indurated and cartilngiDOUB, was operated upon by the " perineal 
■ectioD," and a lai^ catheter passed and left in for four days ; 
he vent on favorably, the induration disappearing, and the 
urethra becoming more patent, and he left in six weeks 
relieved, but with tbe perineal fistula still discharging. 

Case xii. — W. S — , set. 58, a labourer, who had suffered 
from stricture for eighteen years, and from perineal fistula for 
seven weeks, wrb admitted with an impermeable, callous, and 
obliterated urethra. " Perineal section" was performed, and a 
large catheter passed and left in for eight days. Some rigors 
followed upon the fourth day, with fever ; but in six weeks he 
left cured. 

Case riii, — H. S — , xt. 55, admitted with stricture of 
twenty years, and with numerous perineal fistulse of six months' 
duration, and with a riddled, impermeable urethra. " Perineal 
section" was performed, followed by slight bleeding, which 
vm easily arrested. He left after two months' residence in 
the hospital with a patent urethra, but with a discharging 
perineal fistula. 

Case xit. — ^W. S — , a cachectic, intemperate man, set. 45, 
who had experienced difficulty of micturition for twelve years, 
with frequent attacks of retention of nrine, was admitted with 
extravasation of urine into the perinfeum, scrotum, aud penis, 
with several perineal fistulse, and an impermeable urethra; 
all the nrine flowing through the perineeum. The operation of 
"perineal section" was performed, the whole perinseum being 
quite cartilaginous; a No. 6 catheter being fastened in the 
bladder. In three months the man left convalescent, although 
a small quantity of urine Bowed through the perinteum. 

Traumatic stricture. — In a previous page, when alluding to 
the treatment of cases of laceration of the urethra from injury, 
I mentioned that it was from such that the worst and most 
intractable forms of stricture were produced j and that conse- 
quently the operation of division of the urethra in the perinseum 
was not unfrequently called for. The experience of most men 
will enable them to understand the tmtb of such a remark. 
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and the pathologist will be prepared for such a coDsequeuce, 
well knowing the cooBtant teiidency for all cicatrices to con- 
tract. In rupture of the urethra the line of the laceration is 
generally transverse ; consequently, by the contraction of the 
cicatrix, the calibre of the urethra must be gradually diminished. 
Practically, the worst cases of stricture are the result of such 
an accident ; and when the canal has so contracted as to 
become impermeable, the only efficient treatment is the 
division of the stricture in the perinieum. If a director can be 
employed, the operation of " external division" is the simplest; 
but if not, the " perineal section" must be performed. Of 
course such treatment is only necessary when dilatation has 
failed to produce any permanent effect. 

Cases of Traumatic Stricture. 

Case xv. — T. P — , set. 30, one year prior to his admission, 
fell upon a spike, injuring the periticeum and urethra. The 
accident was followed by hiematuria for one week, and dif- 
6culty in micturition, which has since gradually become worse. 
The canal is indurated, and catheterism very difficult, the 
stricture being hard and undilatable. The operation of "ex- 
ternal division" was performed, aud the man rapidly recovered. 

Case xvi. — D. Q, — , set. 19, having fallen across a beam, 
Bereu weeks before admission, injured his urethra, and was 
subsequently seized with retention of unne and extravasation ; 
the parts were freely incised, and since then nearly all the 
urine has passed through the perinseum. When admitted, the 
stricture was impermeable aud cartilaginous. The operatioa 
of "perineal section" was performed, and a large catheter in- 
troduced and left in ; and in six weeks the wound had healed, 
and the man left with a free urethra. 

The two following cases of traumatic stricture are in boys, 
and in neither was the operation followed by success ; and it 
would appear that in them it is not so applicable as in adults, 
although it is difficult to suggest a better plan of treatment. 

Case xvii. — W. M — , set. 13, having injured his perimeum 
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five months previoualy, was admitted witli an impermeable 
urethra. The operation of " perineal section" was performed, 
and a catheter introduced ; the vonnd, however, did not heal, 
urine Sowing through it when he left the hospital, two months 



Casb XTiii. — J. B — , set. 14, fell across a beam, two days 
before his admission ; the accident was followed by extravasa- 
tion of urine, for which free incisions were made at the time, 
and the parts subsequently healed ; upon the twenty-fourth 
day a catheter was passed for the first time, and he sub- 
sequently passed his urine in a good stream ; the urethra, 
however, gradually recontracted, at last becoming impermeable. 
Upon the ninetieth day " perineal section" was performed, and 
a catheter passed and left in, but the parts still contracted, 
and he left two months after, with an impermeable urethra, 
and micturating throogh the perinieum. 

CoNCLUDINQ SuHUAaY. 

Conclusions. 

1. In uncomplicated retention of urine from organic stric- 
ture, the operation of opening the urethra in the perinasum is 
not required, the more simple and safe one of puncturing 
the bladder through the rectum being preferable. 

a. When complicated with extravasation of urine from any 
cause, it should be performed at once, and the stricture, when 
present, divided, if possible. 

3. In laceration of the urethra from injury, when a catheter 
cannot be passed, the urethra should be opened. 

4. And also when the above injury is associated with pelvic 
mischief. 

5. Stricture are occasionally met with which are imper- 
meable, and urethras which are obliterated. 

6. That in cases of organic stricture, when the passage of 
a catheter is possible and not difficult ; where it does not pro- 
duce either any injurious or painful constitutional or local dis- 
turbance, and where, after dilatation of the stricture, an occa- 
sional passage only of the instrument is required to maintain 
an open channel, no other surgical means can be called for. 
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7. That cases of stricture do occur occaaionall; vhitjh are 
fio exquisitely seasitire, and in which the passage of a catheter, 
however skilfully performed, is followed by such severe con- 
stitutional and local disturbance, m to produce more harm 
than good ; and others, which are relieved by meana of a 
catheter, and are even fully dilated, but which have a tendency 
to contract again immediately upon the omissioa of the treat- 
ment ; in such cases the operation of " external division" is 
most valuable. 

8. That the majority of cnsesof what are called impermeable 
strictures may be rendered permeable by constitutional treat- 
ment, but that some are undoubtedly impermeable; in such 
cases, the operation of " perineal section" is of value. 

9. When the urethra is obliterated, the operation of " perineal 
section" may occasionally be demanded, particularly when 
aBSOciated with perineal fistulEe. 

10. That the worst and most intractable forms of stricture 
are the result of injury, and in those cases the operation either 
of " external division" or " perineal section" ia of great value. 

11. That in boys the operation is not so successful as in 
adults, although no better can be suggested. 
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AN ACCOUNT OP AN IMPROVED METHOD 



EXTRACTION OF THE CATARACT. 



Bt JOHN F. FBANCE. 



Ever siuce the practice of extracting the cataract was in- 
troduced, the operation haa been a favourite with the pro- 
fessioD ; and surgeons adopting it extensively have but been 
stimulated by its difficulties to combat and surmount them. 
Nor are these difficulties constant, supposing the requisite 
knowledge and skill on the operator's part. With subjects of 
a calm, tranquil, and confiding temperament, with a favour- 
able relative conformation of the lids, globe, and orbital 
edges, and an eye generally healthy, the process is one of 
comparative facility. It is when these coDditiona are absent, 
when the patient is nervous and insubordinate, the palpebral 
apertures narrow, or overhung by a prominent brow, the 
globe sunk deeply in the orbit, and with involuntary 
motion wandering apprehensively in every direction and 
resting in none, or none convenient for the surgeon's purpose, 
when finally it starts convulsively from the knife, causing 
the aqueous humour to escape and the anterior chamber to 
collapse, at the critical moment when the instrument should 
steadily traverse the anterior chamber ; in such circum- 
Btauces 88 these it is that the primary difQcuIties of the 
operation are extreme. Between the two classes of cases every 
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gradation of course exists ; and we have to encounter them 
as they present themBelres promiBcuously ; while chloroform 
lends us no assistance, for we want coascionsnesB preservedj 
and we tremble at the prospect of etruggling or of sickness. 
The obstacles just enumerated are of course OTercome daily 
by skilled and experienced men ; but they do not the less 
exist, render in a measure precarious the accomplishment 
of the end immediately in view, and imperil the ultimate 
result ; and could we in any way diminiBh the difficulties they 
occasion, and reduce the anxious and troublesome cases more 
nearly to a level with those on which it is a pleasure to ope- 
rate, assuredly the gain would be substantial and great. To 
effect this is a problem which has exercised the ingenuity of de- 
parted worthies in the profession, and, ere offering my own solu- 
tion, I propose to bestow a glance retrospectively at their efforts. 
It is well known that Daviel, numerous as were the instru- 
ments he used, — a lancet-shaped knife to puncture the cornea 
at first, a blunt-pointed, double-edged knife to enlarge the 
wound each way, two pairs of curved scissors to give the sec- 
tion its complete dimensions (which with him were two-thirds 
of the circumference of the cornea), a small spatula to raise the 
flap, a needle to open the capsule, a curette and forceps to 
remove fragments of the lens and shreds of the capsule, — did 
not employ any artificial means of fixing the globe.^ Though 
the corneal section was then, and long afterwards, always made 
downwards, in a situation the most accessible, yet it was 
early felt how conducive to success fixity of the globe 
during the process mast be; and hence the very volume in 
which Daviel's memorable paper was given to the world 
contains the first suggestion, from another hand, for the attun- 
ment of this desideratum. A young surgeon, of the Hotel Dieu, 
named Poyet, devised, for the indsion of the cwnea, a long 
narrow knife, pierced dose to its extremi^ with a tittle hole to 
carry a thread. TVhea the point of the knife transfixing the 
cornea emerged on its nasal side, this thread was to be disengaged 
and form a sling to hold the eye stotionaiy while the section was 
completed. As tested on the dead subject the contrivance was 
approved by a committee of the Royal Academy of So^eiy ; 
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but on the living it proved utterly abortive, and wu re- 
linqaJBbed as snch by its author. 

Samuel Sharp, the emineot enrgeon of our own hospital, 
vaa among the first to hail the netr operation, to practice it, 
and attempt its improvement. His obaerrations and the 
figure of the knife he recommended (but which is now dis- 
used] will be found in the Philosophical Transactions of 17511. 
In the latter of his two papers,' be says, " It is to be hoped 
that when extraction shall be more generally practised, 
ingenious men will render it still more perfect ; and I should 
not be surprised if the use of a speculum oculi should here- 
after be deemed an improvement ; but then it must be con- 
trived so aa that it shall not compress the globe of the eye, or 
if it does the operator must be careful to remove it in the 
instant the incision is making." 

Twenty years later, Joseph Warner t^who for the un- 
exampled period of forty-five years ^ trod the wards of 
Guy's, its equally distinguished surgeon), adverting to the 
same topic as his former colleague, wrote, " The common 
specalum oculi must not be made use of in this operation, 
siace the compresuon from that instrument will be found 
to be BO great as to cqueete out a part of the vitreous 
humour."^ To appreciate the force of this objection it is 
requisite to ascertain the form of the now obsolete instrument 
referred to. A kind apparently long in vt^ue, and figured 
by Dionis,* is represented of reduced size in fig, r. 
It consists simply of a metal ring, meant to press on the 
front of the eye, mounted on a handle. Mr. Sharp himself 
had delineated a modification of the same instrument pnor to 
the introduction of extraction. ^ It waa capable of adjustment 
to eyes of differing volume, being so constructed as to provide 
for the enlargement or contraction of the metal circlet, 
by means of the division of the latter into two segments 
springing from a forceps-like handle, the blades of which 

' NoTembeT, 17S3. 
' From 1745 to 1790. 

' ' Deiaiption of tbe Human Eye and it« sdJMBnt parti, witb tb«ir piinciptl 
DiieuM, &c, 1773. 
* 'Cbirargical Operatloni,' traniltted from the Parii editioa. London, 173S. 
' ' Treatiie on tb* Operationi of Surfer?,' IT39. 
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were maintained at the desired distance by a sliding button 
and clasp. It ia shown in fig. d. These instruments 
were not inteuded for application directly apon the globe, but 
upon the lids ; and in order to keep the eye at once exposed 
and still by the metal ring embracing the cornea (with the 
intervention of so slippery a mediuni), very considerable pres- 
sure must necessarily have been demanded. No wonder, 
therefore, that Warner should deprecate their use in extraction . 

Benjamin Bell concurred in this judgment of the old specula ;^ 
hut, nevertheless, recommended, in the operation before us, 
the invention of a fellow-townsman, Mr. Miller, which I 
have copied in fig. o. In this appliance a flat, metal 
ring affixed to a handle was to press directly on the sclerotic 
around the cornea, and keep the whole globe motionless, 
while the superior lid was raised and held up on a curved 
plate, projecting like a cap-shade from the upper part of the 
ring. Mr. Ware, in his translatiou of Wenzel ' (though co- 
inciding generally in his author's discouragement of specula, 
who terms "inutiles les instramens proposes pour fixer I'cEil"), 
describes an instrument similar to Bell's and Miller's, only 
with an oval instead of circular ring, which be attributes to 
Mr. Else, and recommends, and himself used in particular 
cases. There is obviously, however, the same objection 
to this instrument of either variety as to the former, though 
in a less degree. Their redeemiug plea was, that pressure 
might and ought to be remitted, (though the speculum 
could not be absolutely removed, the kuife traversing in 
front of it), as soon as counter- punctuation was effected, and 
ere the section was finished j but that they were cumbrous 
is apparent, that they failed in the immediate object of Exing 
the globe, I much suspect, and most practical surgeons since 
Warner's time have extended his decision respecting earlier 
specula to this of Miller, and endorsed their condemnation. 
Their fundamental principle — compression — was, to say the 
least, pregnant with danger ; and their universal abandonment 
argues that in actual employment they were found mischievous. 
Of altogether different form, though involving the same 
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viciouB principle, if considered in relation to extraction, are 
the specula of Pcllier, senior, fig. h., and of Sir William 
Adams, fig. i. (a and b), on wbich a few worda in passing 
may be bestowed. The former, regarded merely in the 
light of a retractor to separate the lids and expose the 
globe, in varioiis cases of difficulty from spasm and tumefaC' 
tion, ban deservedly held its ground to the preient time ; 
while for its other purpose of 6ung the globe by pressure on 
the sclerotic, in common with Adam's which acted almost 
exclusively in this way (though not designed by its author 
for the operation of extraction, which he discouraged), it has 
equally deservedly fallen into disuse. 

According to Sabatier,' and Pellier' jun., Beranger of 
Bordeaux (whose treatise, if separately published, I have not 
been able to trace], employed a double hook, (figured by the 
latter, and exactly resembling a two pronged fork with its sharp 
points curled round, 6g. k.}, wherewith to bold the con- 
junctiva, and so control the eye daring extraction. He 
does aot seem, however, to have enlisted any imitators. 

The same author, Pellier de Quengsy, exhibits a com- 
plex bind of forceps, intended, after the completion of the 
section, to seize the edge of the sclerotic and attached margin 
of the cornea, and hold them firmly in cases where the move- 
menta of the eye impede the escape of the cataract. The pro- 
posed application of such an instrument would be peremptorily 
and deservedly condemned at the present day ; besides which, 
it being designed for a different stage of the operation from 
that with which I am concerned, it need not on that account 
further engage our attention. 

Ije Cat recommended a peculiar kind of forceps known by 
contemporaries as of the Swiss form, and previously in use 
for extirpation of the mammary gland. I have not succeeded 
in discovering a drawing of this instrument, but conceive it 
to have somewhat resembled the " devil's-claw" forceps, for- 
merly employed for excision of the tonsils or deep-lying 
tumours. The method of their application would almost seem 
to have been by clasping the entire globe between their long, 
toothed branches, a plan of procedure which, if actually 

> ' Medicine Opcraloire,' Pa.is, edition of 1824, vol. iv, p. 129. 
• ' Cours d' Operations," Paris, 1789. 
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followedj would well account for and justify their fate, nar- 
rated by Demours : ^ " Ces iastrumene, qui ne rempliasoient 

qa'imparfaitement lea intentions ont ete abandoooea 

h, raiaon de la compretaion qu'ils exer^oient but le globe de 
I'oeil ." In reference to the same implement Aug. Gottlieb 
Bichter, from whom I have drawn the above deecription of it, 

had written : ' " Le Cat forcipe nsum fuisse acimuB 

Cam autem hsec inatmmenta tuoicse oculi conjunctivffi infisa 
dolores creent, quos cutter in cornea vix creat, oculumque mate 
rmdctent, ut inflammatio ingeaB interdum cam nova el inaanadUi 
vima privatum^ aubwiatur semper quoque metuendum sit, 
ne illorum usub vel premendo vel irritando bumoree expelhtt, 
facile intelligitur, tarn periculoio auxilio ad motue. illoa cohi- 
beadoa opus non esse. Accedit hsec instmmenta cultello 
aectionem comese peragenti, imprimis in oculis profunde in 
orbita latentibus, impedimento plerumque esse." From these 
extracts it is apparent that, whatever were its precise construc- 
tion, Le Cat's instrument was in itself, or in its method of 
application, a very formidable affair ; and something very 
different from that which I have myself in the sequel to in- 
troduce. 

Peltier put forward another instrument (lig. l), quite within 
the scope of our present inquiry. His "crescent," so called from 
the shape of its extremity, was intended to be applied on the 
inner side of the globe, near the margin of the cornea, to 
maintain the latter by counter-pressure in a favorable position, 
while the knife was piercing and dividing its texture. To give the 
crescent a better hold upon the eye, its concavity was furnished 
with dentated projections ; and to promote the convenience of the 
operator, the shaft was made of varied curve, and the extremity 
fixed thereon at different angles. The main idea of this appliance, 
however, was not novel. It was in effect a modification, and in 
some respects an improvement, of Pamart's lance, an instrument 
to which I shall refer again presently, but never seems to have 
gained the acceptance which the latter met with. 

It is open to palpable objections on the ground of inade- 
quacy to its purpose on one side, or of involving the ex- 

' la hi* Memmr read before the Acedemj of Paris in 1784, and reprinted bf 
Pellier. 
I ' OlMerT. Chirurg.' faic. prim., GoltingK, 1770. 
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erciae of hazardous pressare on the other ; while by occupying 
the operator's second haud it deprives him of the advantage 
of himself commanding the upper lid. Its use is little lik^y 
to be revived at the present day. 

The latter remark is applicable to several other contrivances, 
all having the same aim — to facilitate the section of the cornea ; 
but which have respectively been employed coextenaively only 
with their inventors' spheres of practice ; or, if adopted for a 
time more widely, have now long &llen into oblivion. Thus, 
the father of Pellier de Quengsy tried to fix the eye, by pro- 
viding the back of the knife with which he incised the cornea, 
with a notch or stop (like a half spear-point) ; but the idea 
was futile, as the iastrameDt could not at the same time 
advance forwards to complete the section, and hold the 
cornea stationary by the backward presBure of the atop. 
Thus, Brambilla ' published an engraving of a double spe- 
colam to act on both eyes simultaneously. It resembles two 
of Sharp's specula monoted at right angles on a connecting 
bar on which they slide. He describes its use as being " ad 
aperiandfu palpebras, et firmandum si necesse fuerit oculum ;" 
but judicionsly adds " ubub ejus fere eiolevit. Praestat, rem 
potius digitis operantis et ministri peragi." Notwithstanding 
this remark, however, he gives the drawing of another spe- 
culum (fig. h) to aid extraction ; writing, with reference to 
it, " hoc tnstrumento firmatur et reprimitur ocnlus, dnm 
priedicti scalpelli apex oppositum corneie latus subit." Thus 
Qoerin, of Lyons,^ devised the instrument represented in 
fig. V, intended to fix the eye by the pointed extremity 
^f the forceps being implanted in the cornea on one 
side, while the knife-armed extremity made the requisite in- 
cision from the other. Thns, Pope of Troyes invented a kind 
of forceps resembling Assalini'e, with one nib prolonged, flat, 
and sharp- pointed, to enter the margin of the cornea, which 
when pierced, the other nib should close upon, and hold secure, 
while the section was accomplished with a knife. It is 
figured by Pellier, but I have not thought it Bufficiently 
plaosible to reproduce. So I have shrunk from representing 

' ' InttramenUrium ChJrurg. Auatriicum,' 1782. 
* Authorof 'Mittdiesdoleux.'LTOim 1769. 
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the iotricate piece of mechaaism kuown as the opbthRlmotome 
of GueriD, of Bordeaux, who aspired to fix aod achieve the 
section of the cornea by machinery, with what success the 
oblivion which hiis overtaken the once jealously guarded in* 
vention may show.' Contemporaries, however, disputed 
whether C^erin or Dumont were entitled to the credit of the 
suggestion, which by Sab&tier' aud Demours,^ is divided 
between them. I despair of conveying an idea of Gueriu's 
instrument ; but the reader may form some conception of 
Dumont's, as engraved with modification by Demours (who 
extended its application to the removal of staphylomata], by 
imagining an implement resembling a common spectacle case, 
within which a knife is concealed. Towards its rounded ex- 
tremity, this case is pierced with a circular aperture to receive 
(when applied fiat to the surface of the eye) the cornea. 
That structure ia then incised in the requisite direction by the 
knife working within the case and acted upon by a spring. 
The lids meanwhile are held apart by means of little wing- 
like appendages, attached to the upper and lower edge of the 
ophthalmotome, opposite its circular aperture. Perhaps I 
have already bestowed too many words ou so thoroughly ex- 
ploded a contrivance ; but time was, that it was regarded 
with admiration as a veritable triumph of mechanical skill. 

Pamart's lance (fig. A.), already alluded to, is as simple 
as the last-named instrument was complicated ; and appears 
to have enjoyed considerable popularity on the continent, 
being still used there at the present day. It consists, as 
will be seen, of a simple, cylindrical stem, curved or nearly 
straight, according to the fancy of the surgeon, fixed in a' 
handle, and terminating in a sharp point, with a projecting collar 
or stop close to it. The point was intended by the inventor to 
be inserted in the cornea, but the modern adopters of the in- 
strument (h3 Desmarres, from the third volume of whose 
work,* fig. B, exhibiting the application of the instrument 

' Its contriver declined to afford Pellier — when yisiling Bordeaui, and aniious to 
poartrt; in liis work an engine which at thst time eicited Considerable Rttention — 
wa opportunity of examining it. Pellier not with staiidiag gives detailed, but nith 
difficulty intelligible, engravings of its several psrti. 

' ' M^decine Operatoire.' 

* ' Traits del Maladies dci Yeui.' 

* ' Traits, Thdorique et Pratique, des Hiladies dei Yeux,' Parii, 1858. 
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is copied] very properly sabstitute as eqnally advitntageoas 
and more safe, the sclerotic as the part to which it should 
be affixed. I can well believe that thus used it may impart 
a most desirable d^ree of steadiness to the eye, Kfford- 
ing jast sufficient counter-pressure to resist the thrust of the 
knife, tending to push the cornea towards the inner canthus. 
But it can hardly be equally efficient in accomplishing 
that which is at least equally desirable, viz., the control of 
the muscular movements of the globe. It would for the most 
part prevent motion in one direction only, and must be liable 
to be disengaged, so as suddenly to release the globe from 
control, if perchance the involuntary movement of the eye should 
take an outward direction. Moreover, the laoce is obnoxious 
to another objection, the gravity of which ezperienced oiierators 
will acknowledge ; that, by employing the second hand of the 
surgeon, it compels him to depend upon the assiBtaot for the 
command of the upper, as well as the lower lid, and thus deprives 
him of the all-important power of himself regulating the exact 
degree and duration of pressure, or of ensuring its absence 
altogether. While, lastly, in relinquishing to an atvistant 
the management of the upper lid, and still making the 
upper section, the operator must almost necessarily be in 
front, instead of at the head of his patient ; and, in making 
the section of the cornea, cut away from instead of towards 
himeelf, a mode in which less accuracy is usually attainable. 
The " Pique de Pamart" may once more be employed here 
aud there, as I am informed it has recently been at a 
London Eye Infirmary ; but its utility is, in my opinion, bo 
far outweighed by the inconveniences it involves, that modern 
British surgeons will never to any noticeable extent recur 
to it again. 

In order to enable the sui^eon to retain command of one 
lid while fixing the globe, and with the view of curtailing 
the number of fingers the lance involved the use of within 
a very limited circumference, a surgeon of Dresden de- 
signed the whimsical instrument (fig. c), which goes by his 
name as Rumpelt's thimble. This being worn on the 
operator's middle or ring finger of the Don-operating hand, ' 
would, it was supposed, obviate some of the inconveniences 
of Pamart'a pique ; but it seems never to have been much 
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employed, and the practical aurgeoii will do well to regard 
only as a subject of history. 

Yet Kumpelt's rude thimble probably su^eeted the idea 
of one at least of the neater appliances of Demonra and 
Deamarres. The former' thus describes his " ophthalmostat"' 
delineated in fig. o, which he had first recommended in 
a memoir read at Paris in 1784: "Four faciliter I'incision 
de la com^ j'ai imagiue un instrument compost de deux 
tiges de fer aplaties, qui embrassent le doigt, et qui sent 
termiules par une pointe recourb^." In the original memoir 
he enters much more into detail j directing the point of the 
ophthalmostat to be implanted in the cornea, the instrument 
itself being secured on the finger by the elasticity of its 
horse-shoe branches clasping the second and third phalanges 
laterally. lu his lai^r work, published thirty-four years 
later, and containing a valuable series of plates, though com- 
memorating his invention in the words just quoted, he gives 
no representation of the instrument in qoestiou. Perhaps 
it is not too much to infer from this omission that the mature 
and experienced surgeon had seen reason to relinquish the 
use of his once favorite appliance. 

Desmarres' ring (fig. n) is a considerable improvement upon 
the contrivance last noticed, and (if we except the same 
author's singular suggestion of a lady's hair-pin^ ), is the 
latest attempt to supply by special mechanical means the 
desideratum which this long aeries of attempts has endeavonred 
to meet. It is composed of a circlet (to be worn on the 
extremity of the middle finger), from which rises a curved 
branch, terminating at a right angle in one or two fine points. 
At the part intended to correspond with the back of the finger, 
the ring, is spread out into two curved plates, which give 
greater firmness to the instrument ; nod, being ununited 
permit of its adaptation to the exact size of the member. 
The branch springs from the part corresponding with the 
palmar aspect of the finger, along which it lies, so as in effect 
simply to arm the finger's end with the one or two fine points, 
in which it terminates. The desigo in short is, to furnish the 

■ Op. dt., vol. i, edit. 1818. 

* " Lei fortes et loDguet ^pingU) que lei femmes emploient pour fixer lenn 

chapeaux surleui lete, ou pour attachcr leurs chSlei, itteigneot pirbitement le but." 
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middle finger, applied in tlie usutd wty on the globe at the 
inaer caathua, witli these points ; and thus enable it, hy their 
implantation, to command the globe more completely, and with 
less pressure, than when naked. I believe this contrivance 
to be the best which hu hitherto emanated from the 
sedulous ii^Duity of ophthalmic sargeooa. It is simple, pro- 
bably effectual, and it necessitates not a single change in the 
mode of proccdnre generally recognised as the best. Yet I 
cannot but ent»tain objecUons to Uie puncture of the sclerotic 
(and perhiq^a deeper textures) which it inflicts ; and can readily 
foresee possible risk to the cornea in attempting to aflSx the 
points satisfactorily in a re^less eye, with other unpleasant 
contingences in detaching them instantaneously on the com- 
pletioD of the flap. On the whole, admitting the merits of the 
instrument to be greater, and its drawbacks less, than those of 
any of its predecessors, I should be loth to nse it myself, and 
should regret Its introduction for habitual employment in this 
country. 

The retrospective part of my subject is now finished. In 
the preceding pages I have reviewed all the principal contri- 
butions to the armouiy of the profession having the object in 
view with which we are engaged. Some of less note it is 
likely may have escaped my research; hut we may fably 
ai^^e, if those which in their day achieved celebrity are found 
80 little entitled to our praise now, we have smaU reason to 
regret the obscurity from which others, if such there be, have 
never emerged. In conclusion, there is little difGculty in sub- 
scribing to Guthrie's summary declaration — " The specula of 
Beranger, &c., as well as those of more modem invention, are 
all abandoned as worse than useless."' 

The defects of particular instruments, and the constant 
fiulure of repeated endeavours to produce others less open to 
animadversion, justify the sweeping condemnation just quoted, 
endorsed as it is by the nearly nuanimous voice of the best 
British authorities in ophthalmic surgery. But that con- 
demnation has reference to past abortive efforts, and cannot 
prejudice fresh suggestions. For observe, in spite of this and 
similar ex^essions of opinion, the practical fact remains, — that 
' • Operslive Surgery of the Eye,' 18Zr, p. 330 note 
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a good pOBition of the coiDea, and stendy coDdition of the 
globe, greatly favour the accompliahmeDt of an adequate 
section, and the preservation of the iris from injury ; that 
theae auspicious preliminary circumstances are in many cases 
quite unattainable by the unaided fingers of the operator and 
his asBistant j that casualties occurring to competent surgeons 
at this stage of the proceeding (which influences all the sub- 
sequent steps) nre mainly attributable to this deficiency of con- 
trol; and that if such deficiency could be remedied by art, 
without some countervailing evil attending the means em- 
ployed, an immense advantage would accrue. 

Even Guthrie, whose sentence I have cited and concur in, 
virtntdly admits this to the full, by proceeding at once to try 
his own hand at a device to incise the cornea while protecting 
the iris, the real aim of all the specula he censures; but 
he succeeded no better than his predecessors in persuading the 
profession at large to adopt his views. It remains for me, 
with humbler pen, to show how the desired advantage may be 
gained by simpler means. 

For many years I have been accustomed to steady the eye 
during extraction by the contact and pressure of the fingers alone, 
according to the practice of most modern operators ; the fore- 
finger holding the upper lid, and restraining the globe's move- 
ment upwards, the middle finger on the CRmucle curbing its 
movement inwards. In many cases this arrangement is suffi- 
cient fur the purpose, and the section is made not only satis- 
factorily but with ease. In how great a degree, however, 
that ease is dependent on the patient's strength of nerve and 
steadiness of eye; and how limited the surgeon's real com- 
mand of the globe is apt to prove, when the opposite c[ualitie3 
are manifested (especially if the anatomical conformation of 
t)ie parts happens at the same time to be unfavorable), every 
operator of wide experience and equal candour must confess. 
Can no unobjectionable means then be devised which shall 
render his command absolute ? 

In operating for the formation of artificial pupil I first 
became aware of the practicability of holding the eye perfectly 
still and motionless, or as nearly so as possible, by the mere 
application of artery forceps. The idea at length was sug- 
gested of extending the use of this instrument to another 
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operation, ia which, aa far as I know, it bad never been em- 
plojed, (at least in this conntry,) before ; of aTailiag myself, iu • 
short, of the same resource as iu cases of artificial pupil 
(and with a similar object) in cases of extraction. 

I have since brought the idea to the test of experience, with 
the result which it is my present object to make known, — the 
result, that is, of facilitating in a degree I could not have 
aDticipated, the most critical stage of this operation. The 
mode iu which I proceed is as follows. As soon as the 
phtieut is laid on the operating table and all the preparations 
are complete, standing at his head, I apply the extremity of 
the forceps with rather firm pressure a little beneath the in- 
ferior uaargin of the cornea, and clasp a somenhat broad por- 
tion of conjunctiva and of the submucous fascia securely. 
Then, taking the instrument between the finger aud thumb 
of the other hand, as near as practicable to its closed points, 
I deliver it to the assistant ; whose hand, supported upon the 
patient's cheek, receives it, and holds it as he would a pen. 
It is well that the assistant should be practised in his share of 
duty on the dead subject. The ordinary artery forceps are, on 
the whole, preferable to those with a spring catch, commonly 
known as Listen's; but it is of cousequeace that the nibs 
should be broad, and the teeth sufficiently prominent. The 
loner lid requires no further depression than that necessarily 
produced by the attachment of the instrument to the ball iu 
this way. I then raise the upper lid with the fore-finger, 
direct the assistant to draw the cornea into a central position 
and retain it there with the forceps, place my fore and middle 
fingers on the globe iu the usual way, and thus perfect the 
command of the organ. On now making the section, the eye 
is found steady and motionless ; the knife can be deliberately 
entered, deliberately carried across the chamber, aud de- 
liberately brought out on the inner side of the cornea; and 
counter punctuation being fully efiected, and the flap on 
the verge of completion, the object of the forceps is accom- 
plished, and they are at once disengaged. The remiunder of 
the operation is finished in the ordinary manner. 

I have had much experience iu the operation of extraction, 
having performed it myself considerably upwards of a hundred 
times ; and of course am familiar with its pleasures (so to 
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speak], and its difficulties, its contingent casnalties, and tbe 
seqnelEe of embarrassment attending tliem. After one or two 
trials, therefore, I was in a position to estimate the amount of 
advantage gained by the accessory manipulation just described; 
and this has proved indispatably so great, that I have 
emplt^ed the forceps without exception ever since. It 
will, perhaps, be the best vray to place before the reader 
the facts which the current season has enabled me to 
gather, as practical criteria of the soundness of my con- 
clusions. 

I have, then, since conceiving the idea that forceps wonld be 
beneficially available in this operation, performed extraction in 
the following cases : the recumtent posture; the superior section ; 
generally the previous application of atropine ; Beer's knife ; 
and the use of the right or left hand respectively, as the 
cataract was to be removed from the right or left eye, being 
adopted in all; several of the patients had cataract in both 
eyea, but that operated on alone is indicated. 

Case i. — May 5th. Mary G — , let. 54 ; healthy ; left; eye. 
Applied forceps at the outset, but they became disengaged, and 
I then contented myself with commanding the globe in the 
ordinary way ; operation completed without casualty. (>ood 
vision restored, to read, &c. 

Case ii. — May 5th. Mary W — , let. 68, very infirm, of Dept- 
ford ; arena present ; left globe held with forceps, which proved of 
essential service in keeping quite steady the eye of a nervous 
woman ; section made and cataract extracted satisfactorily ; but 
wrinkled the cornea immediately became sunken, concave, and 
(though no vitreous humour had escaped), evidently from ab- 
normat thinness and impaired elasticity. On examining the eye 
again in half an hour, I found the cornea resumiug its natural 
shape. The case progressed without a subsequent bad symptom, 
and excellent vision was recovered. 

Case iir. — May 19th. Ann B — .feeble and half-starved. 
Jet. 54; eyes small; amaurosisof left, with clear pupil; cataract 
of right ; the globe held by forceps ; good flap. All proceeded 
well at the operation, but chronic ophthalmia with much in- 
tolerance and neuralgia retarded the cure. On July 16, however, 
she was presented with the eye free from inflammation and with 
excellent vision. 
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Ci» IV. — May 19th, Kobert J — , tet. 55, a gardener, from 
WtckLam Market, healthy. Right globe held with forcepB, which 
vere of much use as the patient lost his self-command j good flap; 
pupil contractedj circular, and central at conclusion of the opera- 
tion. A prolapse of iris sfEerwarda arose ; but this yielded to 
puncture, followed by caustic and an opiate coUyrium ac- 
companied by nutritious, diet. ,July[^thj the patient was 
presented, seeing well with the operated eye. 

Case v. — May 19th. Miss Mary K — , let. 66, of very sallow 
complexion and impaired conBtitutional power, residing at Win- 
chelsea. Left globe held with forceps; flap being sometrhat 
limited on nasal side, I enlat^ed it with bistoury, and then 
eitracted with ease a firm nuclear cataract invested in au 
abundance of softer cortex. Some remiuns of the latter for 
a week or two lingered in the pupil ; but excellent vision waa 
restored by the 5th of July. 

Casi vi.~-Mayl7tb. MissB — ,fet.abont65,re8iding tempo- 
rnrily in Momington Crescent ; healthy but nervous. Right eye, 
restless and unsteady from mental agitation, would probably 
have occasioned much trouble, but for the aid of the forceps. 
With this assistance a good flap was at once formed. The 
instrument was affixed where a vein happened to emerge; and 
a thrombus beneath the conjunctiva was the immediate result. 
Ererything notwithstanding proceeded well, the thrombus had 
disappeared when the eye was opened; and on Jane 10th the 
lady returned into the country with excellent vision. 

Case vii. — June 9th. Stephen C — , let. 56, from Wickham 
Bishops, Essex, baker. Eyes prominent, and the right previously 
subjected to keratonyxis, which had left the capsule open. Right 
globe held steady by forceps in spite of patient's nervousness, 
which was so great, that after accomplishing counter-punctuation 
satisfactorily, at the moment of completing the section he sud- 
denly raised his head from the pillow. A gush of vitreous 
humour, carrying the cataract with it, instantly ensued; and 
the globe became comparatively sunken, the cornea concave, 
and the wound gaping. To flatten down the edge of the flap and 
close the wound by means of gentle friction through the lid, and 
tlten to promote contraction of the pupil by exposure to light, 
were the measures adopted prior to closing the lids with plaster, 
and placing the man with his head well elevated in a chair. 
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He had little pain or uaeasiness ; six hours after the operation, 
the globe had resumed its bulk, the comett its form, and the 
flap (as far as cotild be ascertained) its normal position. 
Considerable inflammation arose in the course of the next ten 
days } but this gradually subsided ; and the man recovered n 
sound eye and good vision, notwithstanding the enlai^meDt 
and partial displacement of pupil, which always result when a 
portion of the vitreous has been lost. 

Casb VIII. — June 9th. John B — , set, 74, of Greenwich, 
formerly a pilot, apparently a hale man, but with indications 
of serious heart- disease. On the table he became nervous and 
fidgety ; but forceps contributed materially to steady the right 
eye, and an adequate section was efi^ected satisfactorily. A por- 
tion of cortex remaining in the anterior chamber after the ex- 
traction of the main body of the cataract was removed by fresh 
gentle pressure. He progressed favorably for the first nine days, 
when projection of the flap, swelling of the lids, and pain in 
the eye, supervened. From this time considerable infiamma- 
tton with photophobia set in, maintained by a prolapse of the 
iris. The latter was punctured, and nitrate of silver applied 
with benefit, but his convalesceuce was tedious and not com- 
plete at the time of writing, Aug 24th. 

Case ix. — June 3d. Mr. B — , of Wandsworth Road, set. 69, 
ansemiated and much out of health, on which account I had de- 
ferred operation from October, 1857. Right eye amblyopic j 
both pupils indolent; and general appearance unpromising. 
Left globe was well fixed by forceps, the section accomplished 
satisfactorily; and after removal of the cataract, though 
the cornea became concave, the pupil looked clear, central, 
and moderately contracted. No bad symptom followed; 
and the eye recovered with a clear, bright pupil, and fair 
vision, hut not sufficient to read, — a better result than I had 
ventured to reckon upon. 

Casex. — JuneSSd. Susan A — , est. 71, tall, thin, and weakly 
in the extreme, knuckles deformed by attacks of rheumatic 
gout; arcus. Right eye held by forceps, ample section made, 
and capsule opened freely ; but cataract slow in emerging, 
owing to its enormous size and density. A little vitreous fol- 
lowed its passage ; but the pupil appeared central, and the 
flap in good position before plaster was applied. No bad 
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symptoms arose, nnd, on July 21 , she was presented, with excel- 
lent viaioD. 

Case xi. — June 23d. JobD M — , tet. 65, from the hospital 
estate at Long Sattoa, Liocolnabire, a healthy man, from whom 
I had extracted the right cataract last year. The difBculties of 
the operation were then great, from the unHteadiness of the 
eye, which necessitated the completion of the section by the 
bistoury. He, however, recovered good sight, which is still pre- 
Borred. Left eye held by forceps, which proved most valuable in 
fixing the globe, and so preventing a recurrence of the diGB- 
enltiea of last year. Section made at once, and cataract ex- 
tracted satiaffiGtorily. July 21st. Convalescent, good vision 
restored, though a little film of capsule lingers behind the 
lower part of the pnpil. 

Cabs xii. — Jane 23d. Elizabeth F — , let. 62, of Oxford, also 
had the right cataract extracted by me last year; and retains 
excellent sight — to read and to work, &c. Left eye now held 
steady by forceps ; section, opening of capsule, and removal of 
cataract accomplished without casualty. For the first four 
days she did well ; then atonic inflammation set in, with serous 
chemoais, extensive infiltration of cornea, hypopyon, and sub- 
sequently reopening of the wound. Under active measures of 
stimulus and support, the threatened suppuration was averted, 
the cornea cleared np, and the Bap reunited. But an artificial 
pupil must be formed before usefnl vision can be regained. 

Cass xiii. — July 21st. — Margaret G — , et. 54, healthy. 
Left iris adherent extensively to capsule, right free ; right eye 
held by forceps, flap ample, no injury to iris or vitreous 
escape ; arthritic inflammation and prolique of iris, however, 
supervened, but were subdued, and the patient convalesced 
with useful vision. 

Cask iiv. — July 2lst. Sarah G — , tat. 68, of Camberwell. 
Left eye held by forceps, flap being insufficient required to 
be extended with bistoury. The usual difficulty was encoun- 
tered in doing this, and the edge of the pupil was caught on 
the blont extremity of the bistoury in withdrawing that instru- 
ment, bat no perceptible wound was inflicted. Kecovery was 
rather slow ; but good vision was re-established by August 28. 

Cabb XT. — July 2Ist. Robert M — , set. 80, shoemaker, for- 
merly a soldier, and preeent with Kelson at Copenhagen and 
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tKe battle of the Nile. Left eye held bj forceps, good flap, 
large and deose cataract extracted satisfactorily. No unfa- 
Tourable symptom arose locally ; but he was attacked with 
acute bronchitis from previous esposore under a tent ; and died 
on the 24th, rather suddenly. The heart was found exces- 
gively fatty ; an arcus had been noticed during life as only 
"slight." 

Case xvi, — July 21st. John C — , set. 65, a man of weak 
intellect, had the right cataract extracted by me in 1856. 
The difficulty of the operation was extreme, from his inability 
to keep the eye atill ; but he obtained, and still enjoys, good 
sight with that eye. Left eye held by forceps, which entirely 
obviated the inconveniences experienced on the former occasion ; 
good flap; cataract emerged on the instant of its completion 
accompanied with a little vitreous, but not enough to afiect the 
volume of the globe. He did well ; and recovered a clear 
pupil and excellent vision. 

Case xvii. — August 4th. James P — , let. 55, had under- 
gone keratooyxis twice, and so obtained absorption of the fluid 
portion of a left cataract, which was still bulky enough to 
occupy the whole pupil. Last year he was twice put on the 
table for the purpose of extraction ; but the spasms of the or- 
bicularis, and incessant movement of the eye, combined with 
natural prominence of brow, made the performance of the ope- 
ration 80 extremely hazardoua that I abandoned the attempt. 
In short, though an old sailor, he utterly lost his self- 
command. This day he was again placed on the table, when 
the contractions of the orbicularis and recti set in as before ; 
but the forceps enabled me to overcome the difficulty, and 
keep the eye sufficiently steady, and in fair position. An 
adequate section was made; and, as anticipated (the capsule 
being already open), the cataract passed forth at once. August 
28. Convalescent, with a clear, black pupil ; but vision imper- 
fect from amblyopia. 

Case xviii. — August 4th. Thomas 9 — , set. 56, a farrier, 
from Hampstead. Bight eye held by forceps in good position ; 
much Bpasm of orbicularis ; on completing section, the capsule 
yielded spontaneously, and the cataract, accompanied by some 
vitreous, wsis immediately expelled ; pupil left clear, and flap 
and iris in situ before applying plaster. August 28. Conv»> 
lescent, with good visiou. 
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Case xix. — August 11, Mrs. K — , set 58, for whom I had 
extracted the left cataract in private four years ago. The right 
eye was held quite steady, and the cornea central, with forceps. 
The section required enlargement with the bistoury, which was 
effected without injuring the iris, after which the cataract 
emerged satisfactorily. August 28. Considerable conjuncti- 
vitis remaining ; but flap healed ; pupil clear, and good Tision 
regained. 

Case xx. — ^August 9. Mrs. W — , Kt. 54, residing in 
Hampshire, but staying for the operation with her daughter in 
Walworth ; a stout hale person, with an enormous bronefaocele. 
The left globe was kept quite still with the forceps j and the 
operation, otherwise conducted in the usual way, was completed 
exactly as desired. She progressed without an unfavorable 
symptono, and was convalescent on August 38, with every 
promise of excellent vision, the pupil being central and circu- 
lar, though, temporarily clouded with a portion of soft cortex. 

The above examples comprise all the cases of extraction I 
have operated on during the present season, since adopting 
the use of the forceps ; and the efl'ect of the instrument has 
unquestionably been in an eminent degree advantageous. It 
has facilitated the operation in difficult cases, in exact propor- 
tion to their previous difficulty and risk. This was atrikiugly 
evinced in Cases 11 and 16; both of which patients had, at 
a former period, occasioned the utmost anxiety, from the 
impedixnents their restless eyes presented to the satisfactory 
performance of the operation. They, indeed, recovered their 
sight vrell, but it was in spite of dangerous obstacles. This 
year tbey each recovered the sight of the second eye, under 
circumstances strongly contrasted ; that which was so em- 
barrassing before was now effectually surmounted at the very 
outset, by the simple means we are considering. Still more 
remarkable in some respects is Case 17, that of the sailor ; who 
on two previous occasions had proved so utterly uncontroll- 
able, that I was compelled to desist from the attempt to 
operate. On the present occasion, with the aid of forceps, 
after a little preliminary trouble, the globe was brought into 
and held in a sufficiently favorable position for a good section 
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to be made. Could more convinciDg evidence be afforded of 
the value of this appliance ? 

The aasietaDce rendered by the forceps ie further illustrated 
by the fact, that in not a single case did premature escape of 
the aqueous humour (with its attendant inconvenience of the 
iris folding over the knife, and forbidding the immediate 
completion of the section on pain of wounding that membrane) 
occur. In three cases only did the first incision prove from any 
cause inadequate, and resort to the bistoury become expe- 
dient; and it was in one of these alone (in manipulating 
the bistoury after the forceps were detached) that the iris 
was sensibly touched. 

I am well convinced that the advantages of the mode 
of operating now recommended will be fully appreciated 
upon trial : it may, therefore, be better for me to bestow 
a word or two iu anticipation of any objection which might 
perhaps deter some one from the experiment. Eeally, the 
single objection which occurs to me as sufficiently plausible 
to merit notice (if the directions above given be followed, 
and especially that of disengaging the forceps as soon as 
counter-puncturation is complete, and before cutting out), 
is, that the conjunctiva might possibly suffer injury from the 
forceps Hufiicient to awaken troublesome inflammation, and 
compromise the result. A conclusive answer is afforded by ex- 
perience : no mischief has, in any case, under my observation, 
ensued ; and this fact is substantiated, not by the foregoing cases 
alone, but also by numberless cases of artificial pupil, in which 
forceps are now habitually used, as well as by many others of 
soft cataract (to which I have latterly extended their use), and 
which are all equally available for the determination of this 
point. 

It is right that I should ackowledge myself indebted to the 
work of Cesmarres, already referred to, for the idea of adapt- 
ing artery forceps as an " ophthalmostat " in extraction, but not 
for their advocacy. He, in fact, discountenances their use, 
giving a preference it is needless here to impugn, to Famart's 
lance, and his own peculiar thimble. He appears to have 
employed the forceps (if at all, which is doubtful) with his 
own hand, instead of confiding them, as I have done, to 
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another; and thus to have encumbered their application with 
a serious drawback. For he muet, of necessity, in conse- 
quence, have committed charge of both lids to the assistnot ;^ 
and so relinquished the twofold advantage of commanding the 
upper lid himself, and of aiding, with his fingers in the usual 
position at the lid and canthua, the influence of the forceps 
and the guidance of the knife. 

His observations, however, upon the general question 
of fixing the globe by some artificial means, are so much 
to the purpose, that I cannot forbear transcribing them 
in this place, as an able vindication of the practice, and 
an appropriate conclusion to the present paper. He writes :' 
"Tout chimrgien v^ritablement prudent n'cK^cutera paa 
I'operation de la cataracte par extraction, sans prealafale- 

ment avoir fix£ 1'ceil Ainsi, tel maladc parfaitement 

resign^ quelques moments avant de se lirrer an chirurgien, perd 
tout ^ coup contenance; ses yeux, excites par le contact 
du conteau et dn doigt, s'agitent violemment, tournent dans 
I'orbite; I'orbiculaire se contracte en mSme temps, et une 
pression considerable, augmentee encore de celle necessitee 
par I'ecartement des paupilres, pcse sur la cornee qui, tout k 
I'heure, sera ouverte. Chez tel autre patient I'oeil fuit dans 
le grand angle, pousse par le keratotome, et c'eat au haaard 
qn'il faut faire la contre-ponction de la cornee dont le bord 
interne, malgr^ la pression dn doigt mediua de Toperateur^ 
va se cacher derriere la membrane semi-lunaire et la caroncule 
lacrymale. J'admets, qu'avec de I'habitude on puisse dix-neuf 
fois sur vingt, peut-etre, operer avec succes sans fixer I'oeil j mais 
on m'accordera que si, une fois sur vingt, on laisse volontairement 
au hasard quelque eventualite malheureuae, on regrettera 
amgrement un accident qu'on aurait pu eviter. L'oeil doit 
done, dans I'extraction, etre absolument fix^, parce qu'en 
ehirurgie on ne doit jamais rien abandonner volontairement au 
hazard." 

' Tbig ii evident [rom tlie irordi, " La pique d« Punard, a comine d'autres instru. 
menlg D^ceassireg I la Gxalion de I'tdl, te d^dvantage d'oUiger I'aide & ^carter lei 
deoi panpi^rea" (vol. iii, p. 184); and is further demonEtrated by (he fi^re at 
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Showing the iDatruments referred to in Mr. France's paper 
on Extraction of Cataract. 

A. Fa mart's lance. 

B. Mode of using Pamart'slauce, aa modified by Desmarres; 

all the fingers are those of assistant, the operator's 

bauds being occupied by the two instruments, 
c. Bumpdt's thimble, 
n. Sharp's speculum. 
^. Desmnrres' ring-thimble, worn on operator's middle 

finger, 
r. Ancient common speculum oculi, of reduced size, after 

Bioais. 

0. Miller's or Else's speculum, the flat ring to be pressed on 

the sclerotic, the projecting curved plate to receive and 
support the lid. 
H. Pellier, sen.'s, speculum. 

1. (a and B.) Adams's speculum, iu two views. 
K. Beranger's double hook. 

L. Pellier, junr's., crescent. 

M. Single branch speculum, after Brambilla. 

N. Compound instrument for fixing and incising cornea, of 

Guerin, of Lyons, 
o. Uesmours' yoke-thimble, the branches to clasp the finger's 

end, the point to be implanted in the cornea. 
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EXISTENCE OP COPPER 



ORGANIC TISSUES. 



Br WILLIAM ODLING, M.B., P.C,8., 



AUGUST DTJPEE, Ph.D. 



Wbbtheb or Dot copper ia a normal conatituent of organic 
structures is a question of mucli interest, and one that has re- 
ceived the attentive consideration of several distinguished 
toijcological and physiological chemists. It has been affirmed 
hj some experimentalists that whenever copper occurs in 
animal or vegetable tissues or fluids, its presence is to be 
looked upon as esceptional, or abnormalj or accidental ; while 
others equall;^ eminent have maintained that copper is a natural 
and constant constituent of living organisms. Our own experi- 
ments are in favour of the latter view, and at any rate de- 
monstrate the very extensive distribution of copper in the 
oi^anic kingdom. 

Our attention was accidentally directed to the subject of 
normal copper in the latter part of the year 1856, during the 
performance of a series of experiments upon the composition 
of bread. In one specimen of bread an unlooked.for manifes- 
tation of copper obtruded itself on our notice, and in several 
other samples we were able to recognise the presence of the 
metal. Subsequently we have made deliberate search for the 
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existence of copper in bread, flour, wheat, straw, liver, kidnejr, 
blood, flesh, eggs, cheese, &c. Our results have a certain 
value of precision, inasmuch as we can generally state the 
exact amount of substance upon which we operated, and we 
believe that in some cases we have been able to identify the 
presence of copper in smaller quantities of material than have 
been employed in previously recorded experiments. Moreover, 
in several instances we have determined the copper quantita- 
tively. 

Bread. — In the fourth of a series of twenty-flve samples of 
bread that came under our notice, the presence of copper 
attracted our attention in the following manner. 194'I grains 
of dried bread were burnt to a white ash, which was dissolved 
in a little hydrochloric acid, and the solution super-saturated 
with ammonia. On the separation of the resulting precipitate 
by filtration, the ammoniacal filtrate was observed to have a 
decided blue colour. A suspicion of cupric contamination 
was at once excited, and the existence of copper confirmed 
by acidifying with hydrochloric acid and adding ferrocyanide 
of potassium, whereby the chocolate-coloured precipitate of 
ferrocyanide of copper was produced. Another portion of the 
same bread was then incinerated, the ash dissolved in hydro- 
f^loric acid, the solution transferred to a small platinum cap- 
sule, and a piece of zinc introduced eo as to touch the 
platinum through the liquid. By the electrolytic actiun 
thus set up, a characteristic deposit of metallic copper took 
place on the platinum. The contents of the capsule were 
poured off, the capsule well washed, and the deposit treated 
with ammonia, in which it gradually diBsolved, forming a deep- 
blue coloured liquid. This, after neutraliEation with hydro- 
chloric acid, gave the usual chocolate-red precipitate with 
ferrocyanide of potassium. In consequence of this result the 
other twenty-four samples of bread were specially tested for 
copper. As in each case one and the same portion of ash 
had to eerve for the detection of alumina as well as copper, it 
was first dissolved in hydrochloric acid and super-saturated with 
potash. Then, the washed precipitate was dissolved in hydro- 
chloric acid, and this solution treated by the electrolytic 'pro- 
cess above described. By these means, in six other specimens 
of bread, the presence of copper was rendered evident, bnt in 



DowcdDyGoOgIC 



in Organic TitgHe$. 



105 



no iiuitancs to aucli an extent bs in the one apecuneit specially 
referred to, la which we first recognised the existence of the 
metal. The results of this series of experiments are embraced 

in the following table : 



NUDlxroftlH 




in dii^rud. 




Coppw, 






obUiaed. 


IV 


194-1 


2-19 


4-27 


uach. 


VI 


1G3'2 








X 


196-3 


1-20 


4-32 




XVI 


237-3 


2-39 


ser 


tnce. 


XX 


219-6 


2-90 


6-3S 


triM. 


TiJl 


168-4 


S'26 


S-80 




XXIV 


166-2 


2-56 


3-97 


— 



From the seven bakers whose bread had yielded us copper, 
other loaves were subsequently obtainedj and in each instance 
the presence of the metal again recognised. The specimens, 
Nos. XX, XXI, and XXIV, were full-priced loaves procured 
at most respectable shops, and did not contain alum. We 
have subsequently examined fifteen other samples of bread, 
and in these cases have employed quantities of material four 
or five times greater than those used in our first series of 
experiments. The results are as follows : 





OaIu of dried 


Per centan Mull 


Gnini of aili 


Copper, 


•pedaeD. 






J 


lOOO-O 


2-39 


23-9 




n 


10000 


2-63 


26-3 




III 


10000 


2-S7 


25-7 




IV 


10000 


2-39 


23-9 




V 




2-32 


23-2 




VI 


10000 


1-92 


19-2 


trace. 


VII 


lOOO-O 


1-91 


191 




VIII 


lOOO-O 


2-5S 


25-5 


none. 




10000 


2-51 


25-4 




X 


10000 


1-97 


19-7 




XI 


10000 


104 


10-4 




XII 


1000-0 


1-73 


17-3 






1000-0 


2-02 


202 




XIV 


778-3 


2-19 


171 




XV 


683 '6 


219 


12-9 


~ 



The specimens, Nos. X and XIII, did not contain alum. 
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The circumstauce of our fiuding copper more uniformly' in 
the aecoad series of experiments than iu the first, arises, ne 
believe, solely &oni the fact of our having employed larger 
quantities of material. 

Ftour. — We have examined twenty Bamples of wheat flour 
by precisely the same process as that used in the case of 
bread — that is, by dissolving the ash in hydrochloric acid, pre- 
cipitating with potash, dissolving the precipitate in hydro- 
chloric acid, electrolyzing the resultant solution with zinc and 
platinum, and corroborating with ammonia and ferrocyanide of 
potassium. The results are embodied in the following table : 



HumlMTDfthe 


GnioB or driMI 


'VT^f^ 


Qniuorub 


Coppa. 


•pecin.™. 


flnuuud. 


ebUincd. 


1 


872-9 


0-47 


413 




11 


663-6 


0-75 


S-OS 




III 


774-5 


0-78 


5-91 


much. 


IV 


687-6 


0-81 


5-63 




V 


635S 


0-76 


4-83 


trace. 


VI 


6S8-6 


, 0-8* 


5-79 




VII 


6750 


1-32 


8-91 




VIII 


58B-e 


90 


5-35 


trace. 


IX 


676-0 


0-82 


5-42 




X 


588-6 


0-96 


5-65 




XI 


575-0 


0-87 


5-01 




XII 


5S8-6 


084 


4-98 




XIII 


461-9 


0-95 


4-40 




XIV 


362-3 


085 


2-92 




XV 


572-3 


0-90 


5-18 




XVI 


574-5 


0-77 


4-47 




XVII 


589-0 


1-12 


6-63 


trace. 


XVIII 


600-4 


0-83 


500 




XIX 


593-2 


0-86 


514 




XX 


594-3 


0-73 


4-33 


— 



In every specimen we succeeded in detecting the presence 
of the metal. In five cases we met with mere traces, while 
in one case the amount was considerable. 

Grain. — We have examined 29 specimens of grain, or 
rather of the ash of grain. For the greater number of our 
samples of ash we are indebted to the kindness of Messrs. 
Lawes and Gilbert. The specimen of Indian com ash was 
kindly furnished us by Dr. Forbes Watson. Our results are 
embodied iu the following table : 
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The initials R.E. stand for the B>othamstead experimental 
crops grown by Mr. Lawes. Each of the strips of laud de- 
voted to these crops has been treated continuously in one 
specific manner for many successive years. Thus, the first 
six of the samples we examined bad been grovn on one and 
the same strip of land that bad not received any manure 
whatever. The second six samples had been grown on a 
similar strip that had received annually a dressing of farm- 
yard manure, &c., &c. In the first twelve and the twenty- 
fourth samples of wheat asb, the copper was detected in the 
following manner : The ash was treated in a capsule with 
nitro-muriatic acid, and the liquid, after evaporation almost to 
dryness, was diluted with water, super-saturated with amnaonia, 
and filtered. One or two drops of ferrocyanide of potassium 
were added to the ammoniacal filtrate, which was then slightly 
acidulated with acetic acid, whereby an abundant pinkish- 
white precipitate was produced, which, on subsidence, pre- 
sented in every case a decided reddisb-pink colour ; that is 
to say, that, in every case, there was sufBcient cupric ferro- 
cyanide produced to colour the great mass of what would 
otherwise have been a white precipitate. 

This process was originally recommended by Sarzeau in 
1830, partly as a means for detecting copper in vegetable 
asbes, partly as a means for obtaining the copper in small 
bulk prior to its estimation. As a rapid and delicate mode of 
detecting copper, we can speak of it in very high terms. As 
a preparative for the estimation of copper we have not found 
it necessary, though in some cases it may possibly prove ad- 
vantageous. In our common-place book we jotted down, 
from the appearances of the precipitates, our impressions as 
to the amount of copper present. We have transferred these 
notes " much" and " little" to our table, but are not disposed - 
to attach any importance to tliem. 

In the samples of wheat numbered from XIII to XX incln- 
sive, in the samples of barley, Nos. I and II, and in the sample 
of Indian com, we made estimations of the copper by the follow- 
ing process: The ash was treated with hydrochloric acidjcontain- 
ing a little nitric acid, and the whole evaporated to dryness. To 
tbe residue water was added, and a few drops of hydrochloric acid. 
This liquid was super-saturated with ammonia and filtered. The 
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filtrate waa evaporated to a small bulk, acidulated witb hydro- 
chloric acidj and introduced into a decomposing cell of the de- 
scription shown in the accompanying 
woodcut. The inner cylinder consists 
of a piece of glass tubing, about half an 
inch Id diameter, and six inches in p 
length, open at the top, and closed at 
the bottom with a piece of thin bladder. 
This tube contains the cupric solution. 
The exterior cylinder is tilled with water 
acidulated with hydrochloric add. From 
the silver plate of one o£ Smee's single- 
cell batteries, or from the copper plate 
of one of Daniell's, there passes an iron 
wire, p, into the exterior cylinder ; 
and from the zinc plate of either bat- 
tery there passes a platinum wire, n, 
into the interior cylinder. This last, of 
course, constitutes a negative pole of 
the battery, and upon it the copper is 
gradually deposited. The battery is 
allowed to continue in feeble action 
for twenty-four or thirty-six hours, by 
which time the wire has generally 
received a coating of metallic copper, 
ordinarily red, uniform, and adhesive, 
sometimes black and pulverulent. The 

platinum wire is then detached, the deposit well washed with 
nater, and finally treated vrith nitric acid diluted with an 
equal balk of water. The nitric acid dissolves off the copper, 
forming a solution of nitrate of copper, which is collected in 
a small platinum capsule, evaporated to dryness, ignited, and 
the resultant black oxide of copper weighed. We have found 
this process extremely well suited for the estimation of 
minute quantities of copper. We believe that by its use the 
copper is not likely to be over-estimated, though, in some 
cases, it may be nnder-estimated from the incomplete preoi- 
intatioa of the metal. The black oxide of copper finally 
produced was always a very visible quantity. It was dis- 



DowcdDyGoOglc 



110 The Exittence of Copper 

solved in hydrochloric acid, and tested vith Ammonia and 
with ferrocyanide of potassium. The samples of wheat ash 
Noa. XXII and XXIII were precipitated with ferrocyanide 
of potaBsium, as previously described. The ferrocyanide pre- 
cipitate was collected, dried, ignited, and dissolved in hydro- 
chloric acid, with a drop or two of nitric. This solution was 
evaporated nearly to dryness, diluted with water, rendered 
ammoniacal, filtered, acidulated, and submitted to electrolysis. 
We did not, however, recogniee any particular advantage from 
the adoption of this more complex method. In the speci- 
mens of wheat No. XXI, and of barley No. I, we iotroduced 
another modification. After treating the ash with hydrochloric 
and nitric acids, evaporatii^ to dryness, treating with acidu- 
lated water, and super- saturating with ammonia, we evaporated 
the ammoniacal filtrate to dryness, ignited it to drive off the 
ammoniacal salts, dissolved the residue in hydrochloric acid, 
diluted with water, and submitted the liquid to electrolysis. 
By driving off the ammoniacal salts, we were able to obtain our 
final cupric solution in very small bulk, prior to its being 
submitted to electrolysis ; but this advantage scarcely compen- 
sated for the increased trouble attending the process. 

Other vegetable substances. — "We have examined seventeen 
other samples of the ash of vegetable products, for the whole 
of which we are indebted to the kindness of Messrs. Lawes 
and Gilbert. Our results are represented in the accompanying 
table. For the most part we made use of the processes de- 
scribed above in reference to the preceding table. In the 
specimens of wheat straw, Nos. Ill, IV, V, and VI, and in 
the specimens of barley straw, Kos. I and 11, we prepared our 
solutions as for electrolysis — that is, by treating the ash with 
nitro-hydrocbloric acid, evaporating down, diluting, super- 
saturating with ammonia, filtering, evaporating to dryness, 
and acidifying. We then immersed in each solution a steel 
needle, which in every case became thoroughly coated with 
copper in less than twenty-four hours. For the simple de- 
tection of copper, in cases where time is no object, we consider 
this old steel-needle process as satisfactory as any hitherto 
proposed. It is certainly more delicate than the zinc and 
platinum process previously described. 
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The Exutence of Copper 



Animal substances. — We have examined, at diETerent periods, 
twentf-niae specimens of animal tissue or fiuid, with a view 
to the detection, and sometimes to the estimation, of copper. 
The results are represented in the following table. In the 
column of reagents, whenever an iron wire is referred to, it 
has been used electrolyticall^, as shown in the accompanying 
diagrams. 

No. II. 
Mo. I. 




Diagram No. I represents a straight tube containing two 
layers of liquid, the under layer being the prepared solution 
of ash, the tipper layer being strongly acidified water, poured 
carefully on to the other layer so as to avoid mixing. The 
iron wire standing in the tube, being thas in contact with two 
different liquids, an electrolytic action is set up, the upper end of 
the wire in contact with the strongly acid solution becomea the 
electro -positive pole and rapidly dissolves, while the lower end 
becomes the electro-negative pole and becomes rapidly coated 
with copper. Diagram No. II represents a similar arrangement, 
except that a bent or U tube ie employed. In this case the 
cupric solution has a low specific gravity, and floats upon the 
strongly acid aolation, which has had its specific gravity height- 
ened by means of common salt. Tbese arrangements afford 
elegant illustrations of electrolytic action, but, save in the some- 
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nhat more rapid production of the deposit, they do not seem to 
present any advantage over the steel needle. In the estimations 
where this iron wire process was resorted to, the deposited copper 
was always re-disaolYcd in nitro-hydrochloric acid, and the solu- 
tion evaporated down, rendered ammoniaca], filtered, acidulated 
with hydrochloric acid, and submitted in a decomposing cell 
to the electrolytic action of a Smee'a or Daniell's battery, 
having a platinum wire for its negative pole, as previously 
described. 







AmoDDt 


centage 


pbjcd. 


AmOMlof 




Nmber. 


"t^^s."' 


loh. 




Bipperin 


SettratocFwc"- 


I 


HomuilWer 


~ 






_ 


H.S. Zinc and PlatiDOm. 


II 




3160 


0-89 


2'B''36 






•III 




3246 


1-22 


39-74 


0006 




IV 




6463 


0-94 


61'22 






tv 




6925 


1'09 


75-69 


0-013 




VI 




6787 


094 


66'73 




Needle. 


VII 


Sheep's liier 


11529 


108 


125-45 


0-515 


Iron wire + Electrolyiis. 


VJII 




66B2 


1-37 


91'96 


0-281 




•IX 


Homin kidney 


2715 


0'85 


23-14 


0010 


Iron wire + ElectrolyM. 


X 




1630 


OSS 


15-64 


0015 


Electrolysis. 


txi 




1594 


1-11 


17-80 


0-OOB 




txii 




2546 


103 


26-34 


0-005 




XIII 


Sheep's kidnej ... 


804 


124 






Needle. 


XIV 




1170 


119 


14'02 




Electnlyul. 


txv 


HDotuKpleeu 


1532 


1'27 


19'59 


trace. 




•XVI 


Hnmui blood 


2666 


0-83 


22'28 




Iron wire. 


txvii 




1340 


0-90 


12-17 


tnce 


Needle. 


XVIII 


Sheep', blood 


12575 


090 


11420 


0-003 


Etectrolyaia. 


xrx 




5720 








Needle. 


txx 


Samia mlucle 


1598 


1-03 


16"56 


trace. 


Elelcrotysis. 


XXI 
XXII 
XXIII 




9440 
2826 
7000 


t-09 
091 


103-59 
25-82 


5 


Needle. 




Gloiter cheese 


XXIV 


Cheddar cheese .. 


36S0 


4-35 


159-il 


0-002 


Electrolysis. 


XXV 

XXVI 


Musiels 


2044 


1-97 


40-*36 


nonp. 


Needle. 




XXVII 
XXVIIl 


Oibile..!'. 


2900 
3351 


112 
1-16 


32-68 
39-27 








XXIX 




3307 


1-31 


43.54 


— 


.. 



Specimens, Nos, III, IX, and XVI; Nos. V, XI, and 
XVII J and Nos. XII and XV; belonged respectively to the 
same individuals. The weights of the entire livers were as 
follows : 

8 
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Total wcigki a 


esr; 


Amoaiitaroifde 


I 




3160 


- 


III 


19350 


3246 


O'OSft 


IV 


34718 


6463 




V 


1S750 


6925 


0-029 


VI 




67B7 




VII 


11S29 


11529 


0-515 


VllI 


14053 


6682 


0&90 



The majority of the experiments Tere performed occasioDaUf 
at different periods of the years 1857 and 1858. FrecautionB 
-were always taken to ensnre the purity of the reagents. The 
experiments with the sheep's liver. No. VII, in which so 
much copper was found, were performed in July, 1857, at the 
same time, in the same manner, and with the same reagents 
aa the specimens of human blood, Nos. XVI and XVII, and 
of human muscle. No. XX. The experiments with the sheep's 
liver. No. VIII, in which a still larger amount of copper 
was found, were performed in August, 1858, at the same 
time, in the same manner, and with the same reagents as the 
specimens of human spleen. No. XV, of sheep's blood. No. 
XIX, and of mussels, No. XXVI. The fully incinerated 
ashes of these two livers, and of several other of the specimens, 
had a perceptible bluish tinge ; and the ammoniacal filtrates, 
obtained after supersaturating the acid solutions of the re- 
spective ashes with ammonia, were in these two cases, and in 
several others, of a decided blue colour. In the sheep's 
kidney. No. XIII, in order to avoid every possible fallacy, 
the experiment was reduced to a minimum of complica- 
tion. The kidney, uncut and unbroken, was put into a lai^ 
platinnm capsule, partially dried in a water-bath, and then 
incinerated. The ash was not removed from the capsule, but 
was rubbed down in the capsule with an agate pestle, was 
burnt to thorough whiteness, dissolved in hydrochloric acid 
and water, and the solution, after evaporation to a small 
bulk, transferred to a test-tube. A steel needle immersed 
in the liquid, became well coated with copper in the course 
of half an hour. The solution of the ash, and the coating 
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of the needle, were performed in the presence of Dr. Taylor 
and Mr. Scaolan, vbo espl^ssed themselves satiafied as 
to the presence of copper in that particular kidney. The 
vater, hydrochloric acid, and platinum capsule, were speciallv 
tested for copper. In reference to the specimen of 
Gloeter, cheese No. XXIII, symptoms of irritant poisoning 
had in several instances followed its ingestion. The ash 
was furnished us by Mr. Nesbit, for examination. The 
hydrochloric acid yielded a slight brown precipitate with sul- 
phuretted hydrogen, A portion of this precipitate was dis- 
solved in bydrocbloric acid, the solution transferred to a small 
platinum capsule, and a piece of sine introduced, so as to 
touch the platinum through the liquid. There was left ou the 
platinum a very unmiatakeable cuprio deposit, which dissolved io 
ammonia with a blue colour ; and this solution, after neutral- 
ization, gave a chocolate precipitate with ferrocyaoide of potas- 
sium. In another portion of the sulphuretted hydrogen pre- 
cipitate the presence of lead was recognised. But the two 
metals occorred in very minute quantity ; in our opinion quite 
insufficient to have caused the irritant symptoms observed. 
No suspicion attached itself to the other specimen of cherae. 
No. XXIV. The rind of the cheese was carefully avoided. 

The specimens of mussels. No. XXY, was furnished us by 
Dr. Burton Brown. They were nine in number, had been 
boiled in a tin saucepan, and were the residue of some that 
had caused symptoms of poisoning. In the course of twelve 
hours, a needle immersed in the acid solution of the ash, be- 
came coated with copper. In the other specimen of mussels, 
twenty-one in number, which we obtained ft^ah for the pur- 
pose, we were unable to detect a trace of copper. Bat there 
can be no doubt, from the researches of many chemists, that 
mollusks do sometimes contain copper to a very considerable 
extent, and that they can thrive in waters largely contaminated 
with copper. Dr. Sullivan, of Dublin, informed us, that in 
oysters from the coast of Cornwall, some of which had caused 
symptoms of irritant poisoning, he had recognised very consi- 
derable quantities of copper, though the oysters were plump 
and in good condition. lu the specimens of ox-bile, Nos. 
XXVIII and XXIX, we found but very small quantities of 
copper, much less than the results of our liver experiments 
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had led us to expect. In specimen No. XXVII, we failed 
altogether ; but, ve believe, rather from an inadvertence in 
our maaipulatioD, than from the absence of the metal. Our 
experiments are in favour of the folloiring condnraons : 

1. That the tisntet, pariicwlarly of the liver and kidney, 
usually contain coj^er in very notable quantity, 

%. That the blood usually contains but very minute traces of 
CGj^er. 

S. That copper may sometimes be extracted from the liver 
by boiling water. About a quarter of the human liver. No. 
IV, was boiled for three hours with distilled water. The 
liquid was filtered through fine filtering paper, evaporated to 
8 small bulk, transferred to a test-tube, and acidulated with 
hydrochloric acid. A needle immersed in the liquid became 
well coated with copper in the course of twelve hours. A 
precisely similar experiment was made with 4404 grains, or 
rather less than a third of the sheep's liver. Ho. VIII. The 
result was equally decided. The distilled water and hydro- 
chloric acid were specially tested for copper. 

4. That diluted hydrochloric acid can sometimes extract 
copper from the liver. The liver, No. I, belonged to a girl, on 
whose body an inquest was held by Mr. Lewis, the coroner for 
Essex. The girl had evidently died from phthisis, but a suspicion 
of poisoning had been excited, and the viscera were forwarded 
to one of UB (Dr. Odling), for examination. No poison was 
detected in any organ save in the liver, the dilute hydrochloric 
decoction of which gave a slight pale brown precipitate with 
Nulphuretted hydrogen . This precipitate was dissolved in hydro- 
chloric acid, filtered into a small platinum capsule, evaporated 
down, and electrolysed by nieana of a piece of zinc touching 
the platinum through the liquid. A slight, but evident, 
cupric deposit was produced, forming with ammonia a blue 
coloured liquid, from which, after neutralization, ferrocyanide 
of potassium threw down a chocolate precipitate. About a 
quarter of the liver. No. IV, was boiled ia dilute hydro- 
chloric acid, the filtered decoction evaporated to a small bulk', 
and treated with a steel needle, which gradually acquired a 
tolerably thick coating of copper. The undissolved residue 
filtered off from the clear decoction, was washed once or twice 
with water, and burnt to a white ash, in which a mere trace 
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of copper was detected, very much leas than that which had 
been obtained from the hydrochloric decoction. The 4404 
grains of sheep's liver, No. VIII, that had been extracted 
with water, were afterwards boiled with dilute hydrochloric 
acid, and the filtered decoction evaporated down. The evapo- 
ration was carried somewhac too far, and a slight charring, or 
rather browning of the liqnid took place. A steel needle, 
immeraed in the thick liquid for twenty-four hours, presented 
no indications of copper. The liquid was then diluted with 
twice its bulk of water, so as to render it freely mobile, and 
the needle again introduced for twenty-four hours, but with 
no success. The liquid was then evaporated to dryness, and 
burnt to a gray ash. This ash was dissolved iu hydro- 
chloric acid, and supersaturated with ammonia. The ammo- 
niacal filtrate had a dark blue colour, and after acidulatioD 
coated a needle thoroughly in the course of a few minutes. 
The above- described effect of a slight charring in preventing 
the manifestation of copper is very peculiar. The residue of 
the liver nudiasolved hy the hydrochluric acid yielded an ash 
containing copper. 

5. That in cases where copper can be readily detected in 
the fully incinerated substance {white ash), it is not to be ex- 
tracted by hydrochloric acid from the merely charred substance 
{black ash), even after its exposure for some time to red heat. The 
specimen of human liver, No. VI, was charred, and the charred 
mass after pulverisation kept at a red beat for some leugth of 
time in an open capsule. This black powder was boiled with 
hydrochloric acid, but from the hydrochloric solution not a 
trace of copper could be extracted. The black residue undiu* 
solved by the hydrochloric acid was then burnt nearly to 
whiteness, and agaiu treated with hydrochloric acid, whereby 
a solution was formed, which spt^edily yielded u complete coat- 
ing of copper to a steel needle immersed in it. Again, 2967 
grains of the sheep's liver. No. VIII, so rich iu copper, were 
burnt ; but from the black ash no trace of copper could be ob- 
tained by extraction with hydrochloric acid. The exhausted 
residue was then burnt nearly to whiteness, and this ash, by 
treatment with hydrochloric acid, gave a solution which, when 
supersaturated with ammonia, bad a distinctly blue colour ; 
and the ammoniacal filtrate, after acidification, coated a steel 
needle with copper in the course of a few minutes. 

Google 
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There ib do difficulty as to the source of the copper that 
fiDds its way ioto organic tissues. We know that copper is a 
very widely distributed elemeot, that it is a freqaent accom- 
paiiimeDt of iron, that it exists in sea-water and in very many 
soils. We have found traces of copper in yellow ochre and 
in sienna brown, Mr. Staunton, of Bangor, has lately found 
c(^per in a specimen of pipe-clay, and we had an opportunity 
of confirming his result. Mr. Biley recently recognised the 
presence of copper in a peat-water &om Dowlais. Professor 
Mallet, of the UoiYersity of Alabama, U.S., mentioned to us 
the fact, that in analysing, some years ago, several specimens 
of soil from Western Massachusetts, he was struck by the 
occurrence in one specimen of an easily recognisable quantity 
of copper; and on specially examining the others, he suc- 
ceeded in detecting the metal in every instance. The Tocka 
from which these soils were derived were of early geological 
age, but contained no workable copper veins. Similar facts 
have been noticed by other observers, particularly by 
Walchner.^ 

Our intention was now to give a critical resumi of the 
various reseatches that have been published hxaa time to time 
upon the subject of normal copper. But finding, thoogh not 
until we had made some progress in our task, that we had 
been anticipated to a very considerable extent by Cherallier 
and Cottereau,^ we content ourselves, at any rate for the 
present, by referring to the two earliest papers on the subject, 
those of Meissner and Sarzeau, It seems that in the latter 
part of the last century, the existence of copper in organic 
tissues and products bad attracted the attention of Mai^raff," 
Gahn,* and Vauquelin,^ successively ; but it is from the re- 
searches of Bucholz' and Meissner,' that we date our first 
reliable knowledge of normal or constitutional copper. 

■ Vide ' Comptei rendui,' 23, 12. 

■ ■ Euui hiatoriqoea sat les mctanz qne 1'on reneontTe qnelqneftHa dans les corp* 
organii&,' p*r MH. A. CheTiUier «t E.'Cottereau. ('Annale* dliygi^Qe'piiblique, 
annfe 1849, tome ili, p. 3B7.) 

■ Quoted bf CheTalliei and Catt«rtut, op. cit. 

* Qooted bf Sarzesn, op. dt, 

* Quoted bj Saizean, op. dt. 

* Qooted by Heiiaaer, op. AX. 

'' ' Venocbe iiber den Kupfer gebtlt eioiger Fflanzeuucheii,' VonDr. W.HeiBciKr 
(Scbwdggcr'i ' JdhtdbI der Cbemie,' Jahr, 1816, Bud xrii, s. 340, 436); alio in 
b e ' Anntlra de Cbimie et de Phjuqne,' Annfc 1816, tome it, p. 106. 
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Meiatner'* retearchet. — It appears that Bucholz and 
Meissner had prericniBly detected copper in tlie root-fibres of 
zedoary, and id the pods of vanilla, when in the year 1816 
the latter chemist ooatiaued the inquiry, and pablished two 
papers on the subject in Schweigger's ' Journal der Chemie.' 
Meissner adopted the following process : He incinBrated the 
anbstances under examination, washed the ashes with water, 
boiled the insoluble residue with hydrochloric acid, nearly 
sentralised the solution with ammonia, and then immersed in 
it a thin plate of iron or sine, which acquired a coppery ap- 
pearance in the course of one or two days. By this means 
he recognised the presence of copper in the following quan- 
tities of different vegetable substances. 

Gniai of ParadiK (j^nmniim ^nmuffl Faraditi) 1000 gndni. 
Leiaer cardamomi (^Eleitaria eardamomitm) SOO „ 

Root (d lon^ tormeiic (^Cureuma tonga) 2000 „ 

Root of gtlaagft {Alpmia g^attga) 2000 „ 

Root of Bweet Sag (^carua catemuf) . 2000 „ 

Stems and leaiea of wildroBemM7(£eiAmijia&i«frf) 2000 „ 
Root of talep (OcAif miunia) . 2000 „ 

Block pepper {P^er lugnm) . 2000 „ 

Nm Tomica seeds {SIrychnoi rmx wmiea) . 2000 „ 

Coloejnth {CiimUfU eoloeynllUt) . 2000 „ 

CucaiUla bark (Croton tleuleria) . 2000 „ 

To the conclusion of his second paper Meissner appended 
the following propositions: "That the ashes of different 
parts of plants, both foreign and domestic, are by these ex- 
periments proved to contain a demonstrable quantity of 
copper. That in plant-ashes the copper seems to be associated 
with the iron. That in future analyses of plant>ashes, due 
regard must be pud to the presence of copper." Meissner 
expressly stated that though the copper was recognisable both 
by chemical reagents and by the electric current, still it ex- 
isted in too minute a quantity to allow of quantitative estima- 
tion. 

Sarzeat^t researches. — In 1880, Sarzeau' (of Bennes) pub- 
lished, in the ' Journal de Pharmacie,' an account of some ex- 
periments in which he had estimated the amount of copper 

■ ' Sur le prince du cuivrc dans les legetaui et dana \e sang,' par M. Siizeau 
(' Jnumal de Pharmacie,' annfe 1830, s^ri:^ I, torn? \ri, p. SOS. 
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present in several v^etable Bubstances, and also in blood. 
He does not appear to bave made more than one esamioation 
of each particular substaace. His process nas as follows : 
The substance was incinerated, the ash dissolved in nitric 
acid ; the solution precipitated with excess of ammonia ; the 
ammoniacal filtrate treated with ferrocyanide of potassium, 
and carefully neutralized with dilute acid, whereby the ferro- 
cyauide of copper was precipitated. This was collected, 
washed, dried, and calcined, and the residue of the calcination 
treated with dilute sulphuric acid. The solution of sulphate 
of copper thus obtuned was supersaturated with ammonia, 
filtered, concentrated b; evaporation, and acidulated with 
sulphuric acid. Into it was then immersed a polished slip of 
iron, upon which, after some time, copper was deposited. By 
the action of some additional acid, the copper was readily 
detached from the iron, and was collected, washed, dried, and 
weighed. The process, as Saizeau himself showed, is not 
absolutely accurate in reference to the exact amount of the 
copper, but the errors must be extremely small. By this 
process Sarzeau obtained the following restdts : 





NumDnof 


anui»(ir>iii 

Dbluned. 


""SIT" 




7716-3 
77007 
77163 
7716'3 
3950-7 
2314B-9 
231489 
7716-3 


203-7 
787-0 
313-6 
275-5 
180-5 
452-8 
121-4 


0-038 
0-031 

0'062 
0-062 
0057 

o-tos 

0-015 

















The 3950'7 grains of coSee-dregs resulted from an infusion 
of 80095 grmns of coffee. In the infusion itself Sarzeau was 
unable to recognise the presence of copper. In the case of 
the bran an accident prevented the estimation of the metal 
which, however, appeared to exist in much larger proportion 
than in the flour. From this circumstancCj and from failing 
to detect copper in 15432'6 grains, or rather more than 2ilbs. 
avoirdupois of potato* starch, Sarzeau concluded that the 
starchy part of wheat-grain is free from copper, and that 
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bread made from coarse flour contains the metal in the 
largest proportion. On the other hand, he found 7716'8 
graiiis of rice to yield traces of copper. 

In reference to the presence of copper in fiour, and conse- 
quently in bread, Sarzeau has made the following curious 
calculations. The population of France is estimated at thirty 
millions. We will suppose that each individual eats on the 
average 600 grammes of bread daily (= 92S9'6 grains, about 
lib. Boz. avoirdupois), or in other words, that he consumes 
500 grammes of flour (= 7716-3 grains, rather more than 
lib. 2oz. avoirdupois). The quantity of bread daily con- 
sumed in Fraace will thus be eighteen millions of kilo- 
grammes, corresponding to flfteeu millions of kilogrammes of 
flour (= 2777868 millions of grains, or 39-6 millions of lbs. 
of bread ; and 23418-9 millions of grains, or about thirty-three 
millions of lbs. of flour.) But these hfteen millions of kilo- 
grammes of flour contain ten kilogrammes of copper that are 
eaten every day (= 154,326 grains, or 33 lbs. of copper daily.) 
Multiplying this last weight by 365, we perceive that the 
quantity of copper contained in the bread necessary to sus- 
tain France for one year, amounts to 3650 kilogrammes 
(=55,318990 grains, or 3 tons, 11 ewt., 3 qrs., 9 lbs., and 
9 cm.) Sarzean calculating roughly that wheat yields three- 
fourths of its weight of flour, and one fourth bran, increases 
the above amount by one fourth to represent the quantity of 
copper abstracted Grom the soil by the grain, and winds up 
with an exclamation : " Reaultat enofme, qui prouve autant 
I'abond&nce du caivre dans le sol que sou extreme division I" 
Sarzeau likewise detected copper in tea, oats, barleyj rye, 
and buck wheat ; also in some Malambo bai-k, received by 
Vauquelin, from Humboldt and Bonpland ; but, in all these 
cases, the quantity of substance operated upon was too small 
to allow of any estimation being made. He was also able to 
recognise the presence of the metal in 12330-6 grains of dried 
ox-blood, obtained from 660440- grains of fresh blood. 
The ash weighed 412*4 grains, of which 312*9 grains were 
soluble in water, and free from copper. The insoluble portion, 
after re-incineration, weighed 71-7 grains; it was dissolved in 
nitric acid, and supersaturated with ammonia. From the 
ammoniacal solution 0-046 grains of copper were obtained. 
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Suu» the publication of Saneaa's paper, copper has been 
fonnd as a frequent^ if not an invariable ooustitueDt of dif- 
ferent animal tiBsaes, by several of the most diatingoiBhed 
Frencb toiicologistB, particularly by Devergie, Orfila, Cheval- 
lier, L&ssaigne, and Millon. On the other hand, ita pre- 
sence, save in exceptional cases, bas been denied moat strongly 
by Danger and Flandin, whose opinions were snpported to a 
coniiderable extent by Chevrenl and Felonze, Moreover, Dr. 
Taylor has expressed himself in favour of Danger and 
Flandin's views. Fw onr own part we are scarcely prepared 
to maintain that copper ia a necessary and invariable coq- 
stitnent of living organisms ; bat we affirm most positively that 
it does very freqnently occur in certain vegetable and animal 
tissues, particularly in those of the kidney and liver, in which 
last-named organ more especially it sometimes presents itself 
in very comdderable quantity. We will conclnde by a quota- 
tion fjrom Dr. Chriatiaon's work ' On Poisons,' as expressive 
of onr own views on the subject. " On the whole, whatever 
may be thought of the phyBiolo^cal question, whether copper 
forms a constituent of the textures and fluids of vegetables 
and animals, it seems well established that the metal is often 
present there in minute proportion ; and, consequently, its 
possible presence must not be overlooked in medico-legal 
researches." 
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COLLECTION OF SEVERAL CASES OP 

CONTUSIONS OF THE ABDOMEN. 



INJUEY TO THE STOMACH AND INTESTINES. 



Bt ALFBED POLAND. 



A sTHisE, kick, or fall on the abdomen — a passage of a 
wlieel over it, or a jamb betveea two opposing bodiee, Sic., must 
never be judged lightly of, and must always be regarded with 
suspicion, and treated in a careful and jndicions manner. 
Many a trivial blow in this region baa resulted in unexpected and 
Budden death, although sometimes life has been prolonged for a 
short period in agony and Boffemig, terminating in protracted 
collapse, or else in subsequent Cital inflammatory mischief. This 
can be readily accounted for, when we consider the nomerous 
and vital structures contained in the abdomen ; a serous mem- 
brane highly prone to inflammation, the " peritoneum," oc- 
cupying an extensive amount of surface; a lengthy coil of 
organised tubing, " the stomach and intestines ;" solid sub- 
stances, made up chiefly of blood-vessels, &c., "the liver, 
spleen, and kidneys," readily lacerable and liable to rupture, 
causing nearly always fatal hsemorrbage ; receptacles for fluid, 
" the gall- and orine-bladders," which under distension and 
undue force may burst ; large vessels coursing along the posterior 
wall, " the aorta, vena cava, &c. ;" and lastly, above all, the 
sympathetic nerves, consisting of the solar plexus and its 
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muneroaa satellite plexnsee and branches, of such high oi^nic 
importancej that injury or shock thereto may be attended with 
irreparable results. 

All these strnctnres, organs, &c., are moreover inclosed within 
soft, elastic parietes, capable of great distension, which al- 
thongh readily able to resist shock and external violence without 
injury to themselves, yet may idlow the force to he transmitted 
and expended on the contents with dire effect, and yet without 
leaving a trace or mark on the exterior. 

In the present communication we shall not allude to sudden 
death following blows upon the abdomen where there is not de- 
tected any appreciable lesion of the contents after death. Such 
cases are not unfrequently met with, and may require the tes- 
timony of the surgeon for verification. Several are recorded 
in the works on Medical Jurisprudence, and in Watson's work 
on ' Homicide ;' and these have generally involved the ques- 
tion of manslaughter or murder. It is assumed that the 
death in these instances is due to the shock to the nervons 
system. The most unique case of the kind is that one quoted 
in almost every surgical work, and related in the entertaining 
lectures of Sir Astley Cooper. We shall quote it, as bearing 
upon the present communication. "Two meu were working 
near the East India House, one of whom had a heavy load, 
which he was wheeling along ; his comrade said to him, ' That 
is too much for you, stand aside, and let a better man take it/ 
He accompanied this remark with a slight blow on the acro- 
biculus cordis, and the man immediately let the barrow fall 
from his arms; he felt a severe shock, and the sudden impulse 
made so strong an impression on the heart's action as to stop 
it, and, without complaining of pain, the man died on the spot. 
On examination, no lesion could be detected." Such is the 
account given. Perhaps, now-a-days, some clue might have 
been suggested and unravelled as the real cause of this sudden 
death ; were a case of the kind submitted to the teats of the 
present .advanced pathological knowledge, a fatty heart might 
explain all. 

We shall also pass over blows and contusions of the ab- 
domen followed by peritonitis; and here likewise without 
visceral lesion. These cases are by no means unfrequent in 
hospital practice, and often appear in the records of the public 
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jouruale. They are chiefly to be found in the works on 
jurispmdeuce. They cunstitute ordinary traumatic peritonitis. 

Thus, then, although blowa ou the abdomen may cause 
sudden death without appreciable lesion^ or may be followed 
by uncomphcated traumatic peritonitis, yet, in by far the 
majority of instances of these classes of injuries, some internal 
rupture or lesion almost always takes place, and in such cases 
life is seldom extinguished at once, but prolonged for a more 
or less short period, and ending fatally either in protracted 
collapse, or in fatal internal htemorrhage, or in subsequent 
aeyere peritonitis ; few rarely recover, and these only from cir- 
cumetances of an extraordinary character. 

The class of cases we intend to illustrate in our present 
number are injuries of the stomach and intestines. We 
shall first of all give a general view of such injuries, and then 
take other individual parts of the canal in more extensive 
detaQ. 

The stomach and small and large intestines, are for the 
most part composed of the same structures, an external Gcrous, 
a middle muscular, and an internal mucous coat, with inter- 
veiiing layers of membrane. 

Injuries to this tubing may be followed by acute or chronic 
inflammation of the coats, causing what is termed traumatic 
gastritis, enteritis, and colitis; these we shall but cursorily 
advert to, aa they generally fall under the cognizance of the 
physician, and are detailed by b!m in works on medicine. 

The more common, and unfortunately the more fatal cSects 
of a blow on these structures, are rupture of their coats ; and 
rarely is the laceration confined to one coat; would that it 
were so, but alas, the force rents and tears asunder the whole 
of the coats, and thus allows the escape of the contents (harm- 
less while in the bowel) into the peritoneal cavity, setting up 
immediate peritonitis of the most intense and frightfully 
agonising form. 

Before detailing the cases collected for this monograph, we 
will advert to a few of the more leading features that generally 
take place in lesion of these organs; so that we may be 
enabled to estimate the variety of symptoms which often occur, 
and clear up some of the anomalies that exist; in one case a 
patient becomes immediately collapsed, and iu another he is 
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able to walk some distance j one will die id a few hours, 
anotlier not until three or four days ; one will anffer most 
intensely, while another will be comparatiTely easy. Thus, 
then, we must take a standard aet of symptoms of the effects 
of ruptured bowel, and we shall then be enabled to appre- 
ciate more correctly why some exceed the standard laid down, 
while others hardly come up to it. 

The e^cts of a raptured bowel may be divided into two 
distinct periods and phases ; first, the primary effect or general 
constitutional disturbance or constitutional irritation; and, 
secondly, the secondary eflects, or the inevitable afber con- 
sequences, viz., severe peritonitis. 

1. The primart/ effects, or the stage previous to the setting 
in of inflammation. This is but of short duration and rarely 
witnessed in ordinary hospital practice, mUeas the injury should 
have occurred close at hand. There is in the first instance, 
a momentary feelit^ of a blow, the patient gets up, but is 
soon seized with a peculiar depression of the nervous system — 
a kind of ^ntnesa— rapidly succeeded by rigors, cbillinese, 
&c., ending in confirmed collapse. Slight reaction ensues, 
when the patient complains of excruciating pains at the seat of 
injury; this becomes intense and agonising, and soon of a 
burning character, is unremitting, and radiating to all parts of 
the abdomen; there is great distress and anxiety, and the 
features deadly pale and anxious, expressive of mortal iojury ; 
vomiting next takes place, and the abdomen becomes either 
distended and tympanitic, or flat and rigid, the walla becoming 
rigid and hard &om muscular contraction. Ketention of urine 
is generally, but not always present. All these reactionary 
symptoms are for the most part due to the extravasation of 
the contents of the tube into the peritoneal membrane, and 
this for the most part modifying the effects, as seen in the 
varied characters of ^mptoms in the various cases adduced. 
Thus, firstly, the size of the rupture will regulate the extent of 
effusion ; this may be to the extent of a pin-hole or few lines, 
when effusion seldom ensues ; whereas when one third or two 
thirds of extent of circumference, it almost necessarily takes 
place ; but when completely torn across, the most inevitable fatal 
issue results, viz., separation of the divided end, and sola- 
tion of continuity thereof hopelessly frustrated. 
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SecotuUf/, the atate or condition in which the ruptured bowel 
happens to be at the time ; if empty and contracted, the rent 
will be Bmallj and little or no effasion take place, and, with 
due care, capable of repair ; whereas, if distended with food or 
fseces, or lur, the rupture will be greater, and almost inerita- 
bly accompanied with escape of the contents into the peri- 
toneum. 

Thirdly, the symptoms are modified according to the part 
injured. Thus those attending injury to the stomach are most 
severe, next thwe of the duodenum, then the jqunnm, after- 
wards the ileum, and lastly the larger intestine. 

Lastly, mach will depend on the quietude and rest of the 
patient alter the accident ; if kept in a recumbent position 
and carefiilly carried, so as not to cause displacement of the 
viscera, nature may have some chance of glueing the ruptured 
spot to the ndghbouring parts; but when he gets up and 
attempts to walk, the injured bowel is displaced, the coutents 
pour out, and immediate collapse is the result. So also in the 
administration of drinks, &c. ; if the patient be left alone, and 
be allowed nothing whatsoever, then there will he a hope; 
should, howeveTj water or vine and water be given to allay 
the thirst, this must necessarily distend the bowel, set it in 
action by cauung peristaltic motion, and finally allow its 
escape through the rent into the peritoneum. 

The collapse may continue and end in death, without any 
reaction, but generally the latter sets in, and lasts but for a 
short period, when the — 

2. Secondary ^ectt rapidly develop themselres, in from six 
to twelve, or even tven^-four hours. These consist in all the 
formidable symptoms of traumatic peritonitis. Peritonitis is 
familiar to us all, but, for sake of conformity and contrast, we 
will cursorily enumerate the leading characters. 

I. Local siqns. 

1. Pdtn of an unmistakeable, acute, agonising, almost un- 
bearable kind, commencing at and about the seat of injury, 
and soon extending itself rapidly over the whole abdomen. 
Subsequently it becomes so aggravated, that the slightest 
movement, or pressure, or contact of anything, induces tor- 
ments; even the efforts at vomiting, or making water, or 
passing a motion, distiessea. This is oft«i modified, for in 
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some the pain is more bearable, in others it comes on in 
paroxyBme, in others it may be altogether absent; but these 
must be considered as exceptions. 

2. Heat. — There is a sensation of burning and pungency, 
almost like the cutting of a knife. 

3. Tension and tympanitu ; and here we have a complica- 
tion. If this comes on immediately on the receipt of the 
injury, it is due to the escape of air from the ruptured bowel, 
and is often a good test, when it exists, of probable rupture. 
Where it does not come on until after peritonitis has set in, it 
may still be due to escape of airj but may also be owing to 
distension of the large or small bowel, from loss of tone, in 
association with a naturally flaccid abdomen. 

4. Rigidity, owing to contraction of the abdomen. Not 
always present, and may accompany ruptured bowel previous 
to peritonitis setting in. It is more especially observed in 
muscular and well-developed persons, and often prevents dis- 
tension and tympanitis. 

II. The constitutional sions modified by those of ruptured 
bowel. 

1. The Position. — Patient lies on back, with legs drawn up, 
and avoids the least motion. 

2. Countenance peculiar and well marked, anxious, haggard, 
shrunken, and pale. 

3. Digestive system. — Nausea; vomiting, first of the contents, 
then of the fluids which have been administered, and afterwards 
colourless and greenish fluids ; thirst ; constipation. 

4. Respiratory system— Thoracic and hurried. 

5. Circulatory system disturbed; pulse peculiar and indica- 
tive, being frequent, small, wiry, hard, and incompressible. 

6. Secretions and excretions modified and partly suppressed ; 
skin hot and dry ; kidneys, secretion scanty and thick. 

7. Nervous system depressed. 

Such, then, are the primary and secondary symptoms evinced 
by ruptured bowel. 

We will now advert to the results or termination. 

A. Death is the general result, and may occur in the 
primary stage during the collapsed state ; or it may take place 
from the subsequent peritonitis. 

B. Recovery — of but seldom occurrence. Still it is possible, 



DowcdDyGoOgIC 



Contusions of the Abdomen. 129 

and will depend for the most pnrt on the extent of the rupture 
and the plan of treatment adopted. 

Repairs may take place, lat, by adhesion of the rent to the 
neighbouring parts. 

2d. By plug of omentum filling up gap and preventing 
effusion, see Jobert's case, and others in the appended tables. 

3d. The effnaion may be circumscribed ; absceBs may follow, 
and artificial aaus or fistula induced. 

Prognosis always unfavorable. 

Diagnosis, — Protracted collapse on receipt of blow — little 
or no reaction ; intense agony, tympanitis ; blood in vomited 
matters or in stools, rapid peritonitis and exhaustion, with no 
evidence of internal haemorrhage, viz., by blanched appearance 
of surface and mucous membrane. 

Tbeatment. — I. The Collapsed Stage. 

1. Never give a drop of fluid or a particle of solid food, for 
forty-eight hours at least — this is the golden rule. The thirst 
and distressed state to be allayed by moderate me of ice to 
suck, in small quantities and at prolonged intervals, so that 
no fluid should be generated to any extent. If ice cannot be 
had, a fine handkerchief dipped in cold water allowed to be 
sucked at intervals. 

2. Powdered opium mixed with a little butter may be 
administered, about one grain every four hours : this tends to 
allay pain and prevent peristaltic action of the bowels. 

3. No calomel, or purgatives, upon any condition whatever ; 
for they will only excite peristaltic action, and thus prevent 
the adhesion so necessary for cure. 

4. No stimulants; for the collapsed state is essential. 
Stimulants truly cause reaction, but are almost innnediately 
followed by aggravation of symptoms and inevitable induction 
of peritonitis. 

The treatment, then, consists in : Ist. Perfect rest and 
quietude in the recumbent position : 2d. Starvation for at least 
forty-eight hours, allowing only the occasional use of ice : and 
8d. Administration of opium, to quiet the system, allay sense 
of hunger, and prevent peristaltic action. 

II. In the Inflammatory stage. 

1. Loca/ measures. Leeches to the abdomen, freely and 
unsparingly used, and commenced immediately when the pain 
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after peritonitis sets m, and replaced b; hot fomentationB, ia W 
repeated with judgment and without fear. Counter-irritants, 
blisters, &c., oply aggravate the mischief, and the ^plication 
of mercurials has not been attended with any good effect, 

2. C<mstitutional.~~-^t\\\ to continue the ice and opium, and 
after the forty -eight hours have espired, the administratioQ of 
concentrated essence of beef-tea, given in teaspoonfuls at a 
time at intervals of ten minutes, so as to enable the stomach 
to take it up almost entirely. Enemata of beef-tea, and 
nourishing fluids may also be given, and if much depression 
and exhaustipn, wine may be mixed with it or beat up with egg. 
This should be carefully adhered to until the fifth day, when 
we may commence with a cautious use of blood-uourishing 
fluid diet, in small quantities and frequently. 

We shall now take into consideration the injuriea to the 
intestines in the following order : 

A, Injuries to the stomach. 

B, Injuries to the small and large intestiaee, comprising, 
duodenum, jejnnam, ileum, csecum, and colon. 

A. Contusion attended with Injury to the Stomach. 

The stomach is seldom the seat of mischief; when empty it 
is almost entirely in left hypochondrium, but extwiding into 
epigastrium as far as right bypochondrium. It is protected in 
front by lower ribs and diaphragm, latter separating it from 
heart ; by the liver, which is more or less prokinged over it, 
and in some rare cases by the gall-bladder. It is only in the 
epigastrium at the scrobiculus cordis, that it comes in ct^tact 
with the parietes, and thus often the transverse colon and great 
omentum may intervene, especially when stomach is empty, 
and the colon distended with air ; when, however, the stomach 
is distended, it overlaps the colon. 

The results of a blow may be — 

I. Inflammation of the stomach, called traumatic gaatritia, 
and generally coming under the cognizance of the physician. 
The symptoms are the same as idiopathic gastritis, or gastritis 
foUowing irritating poisons, viz., constant nausea and sickness, 
craving for water and cold drinks, which as soon as taken, are 
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immediately vomited up, intense thirst. Severe local pain on 
pressore in region of stonutch; there is febrile disturbance, a 
hot skin, a frequent, small, soft pulse, tongue white and furred ; 
respiration more or less hurried ; bowels costive ; urine scanty 
and high coloured. There is faintnesa or prostration, the 
countenance pale and expressive of distress. The patient 
rapidly emaciates, the countenance is shrunk, and eyea sunken, 
extremities become cold, drowsiness and supineness, delirium, 
stupor. Death. 

Diagnosis from local peritonitis diSicnlt, there is pain on 
pressure over the stomach which is exquisite, and extending 
heyond that region. 

II. Chrortic Infiammatton. — This also we shall not enter 
upon in detail, but merely refer to two interesting cases, as 
connected with injuries to the abdomen from blows. In both 
external fistulous openings, connected with the stomach, re- 
sulted from chronic inflammation. 
Injury to Stomach. — Subsequent Abscess and Fistulous opening. 

Ettmiillflr, in the ' Act. Phys. Med. Acad. Cees. Nat. Cur.' 
(vol. iii, p. 170), published at Nuremberg, for the year 1733, 
gives an instance. A single woman, aged 30, the house- 
keeper of a very celebrated man consulted me last year, in 
reference to a hole about the size of a large pea in her left 
hypocbondriao region, surrounded by inflamed and indurated 
integument, and giving issue to portions of her food and 
drink, she referred this indirectly to a fall against the top 
of El post, which happened to her when she was only ten years 
old. After the injury, an indolent swelling appeared over 
the stomachj which eventunted iu the fistulous opening. Her 
exercise and active habits appeared to prevent this from 
closing. On changing her mode of life, and confining hefself 
for a few weeks to bed, the fistula contractedj and she is now, 
says the report, getting on prdsperously. 

M. Bicherand gives another ease. This patient was also 
a female, aged 47. The opening, as in the foregoing 
instance, had resulted from an indolent swelling, caused by a 
local injury many years before its breaking. The fistula was 
seated at the upper and left portion of the epigastrium. It 
was of an oval form, eighteen lines long by rather more thdn 
one inch wide, allowing the inner surface of the stomach to 
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be seen through it. She became a patient at La Cbarite, 
under the care of M. Corvisart. At this period her appetite 
mu equal to that of three ordinary women of her age. The 
fistula had existed about nine years. Three or four hours 
after eating she was usually obliged, &om a sense of tm- 
easiness, to remove the compresses with which she covered the 
fistula, to give issue to the contents of the stomach. AHer 
this escape of food, which was discharged with a considerable 
quantity of gas, she was accustomed to wash out the stomach 
with an infusion of chamomile. This quieted her, and enabled 
her to sleep. Her bowels were habitually constipated ; her 
urine was small in quantity ; her pulse was weak, and rarely 
over forty-six beats in a minute; she was feeble and ema- 
ciated, probably from want of nourishment ; only a small por- 
tion of the food which she took passed beyond the pylorus. 
She died of a colliquative diarrhcea six months after her 
admission into the hospital. The stomach, was found inti- 
mately united to the abdominal parietes. The opening into 
it was at the union of the two left thirds with the right third; 
or about eight fingers' breadth from its great extremity, in- 
Tolviog only the pyloric portion. No other organic lesion 
was discovered.' 

III. Rupture of coats of stomach are very rare. The force 
of blows iu its region seem to be expended chiefly on ribs and 
liver, hence the frequency of the latter organ being injured ; 
it is less capable of resistance, from the nature of its struc- 
ture and position. The stomach, however, is deeply placed, 
and only liable to injury when distended. 

The coats may be completely ruptured, allowing egress of 
contents, or the rupture may affect one, two, or three conts 
only at a time. 

a. Incomplete rupture of coats. — These are only observed 
in the post-mortem of cases who have died from blows and 
rupture of other organs. 

Thus, a hoy was admitted into G-uy's in a state of collapse, 
having had the wheel of an omnibus pass over him. He was 
irritable and restless; coustaut vomiting of dark-coloured matter. 
No urine secreted. Abdomen tender. Died in nine hours. 
Liver raptured in several places on under surface of right 
' Richerwid'i ' Phy«iol<^p,' Piri*, 1B33, torn, i, p. 282, 
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lobe, but little effusioa of blood. Mucous liuia^ of stomach 
torn ia shreds. 

Man, received a blow on right side from shaft of dray. 
Brought to Guy's coUapsed, with imperceptible pulse and diffi- 
culty of breathing. Bellied in two hours. Keaction, vene- 
section. Death in eight hours. Ruptured spleen, and large 
stomach; quantity of blood in abdomen; ruptured perilonenl 
coat of stomach ; two ribs fractured. 

Devergie found generally five, twenty, or thirty tears in 
exterior coat, and principally at the lesser curvature. These 
were half an inch or one inch long, without separation of 
edges, like a clean cut. He also found corresponding tears in 
the mucous membrane ; and he states that their direction is 
always from before backwards. lu all his cases, death had 
resulted from other severe internal lesions. His statements 
are, however, not perfectly authoritative, as shown in the two 
cases we have narrated. 

b. Complete rupture of coats. — Here death may ensue at 
once by shock or irrecoverable collapse. Much depends on 
the condition of the organ and its contents at the time, and 
the extent of the laceration. 

The symptoms, if life should be prolonged beyond imme* 
diate death, will be 

1. A peculiar, suddeu, most acute and unremitting pain 
radiating from the seat of mischief; and, as has been observed 
by a writer, "so peculiar is the pain, that the intensity of it 
absorbs the whole mind of the patient, who, within an hour 
from the enjoyment of perfect health, expresses his serious 
and decided conviction that if the pain be not speedily alle- 
viated he must die." 

2. Remarkable rigidity and hardness of belly, from con- 
traction of the abdominal muscles. 

3. Pulse varies ; may be natural for a time previous to 
peritonitis ; may be slow, and may be intermitting. 

4. Anxiety, collapse, rigors, and syncope. 

5. Vomiting of contents, and afterwards of blood. 
Termination generally fatal ; may be sudden ; may be from 

acute peritonitis, either with or without effusion of contents ; 
may be from hiemorrhage, or rupture of vessels. There is a 
chance of recovery where rupture is small, stomach empty, 
and subsequent peritonitis local ; glueing injured part to sur- 
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rounding tissues. This ma; Iiave probably been the case in 
the two instances recorded under chronic gastritis. 

Few cases of ruptured stomach are placed on record ; hence 
we may presume its rarity. In one case death followed in 
three hours, and in the second in five hours. The third case 
lired fire days j and it is a matter of probability that in this 
case a recovery might have been effected by judicious treatnient. 

Case i. — A drunken man fell from first floor on to the 
pavement, striking his body. There vas no external mark, 
and he had great tympanitis. Death in three hours. Rup- 
tured cardiac end of stomach at the greater curvature six 
inches long. Escape of food and red wine into the peri- 
toneum. (Roquea, * Soc. de M^d.,' vol. 65, p. 851.) 

Case ii. — Mau, admitted into hospital, abdomen having 
been squeezed between cart-wheel and lamp-post. Vomited 
several times, bringing up the meal he had taken immedi- 
ately before the accident. No blood in the vomited matters. 
Death in fire hours. Stomach torn almost completely across 
new the pylorus j liver and spleen also ruptured. (Gricbsen, 
'Snrgery,' p. 321.) 

Case III. — Walter M'Farlan, set. llj'healthy and stout; was 
swung round and round and kicked, then pushed down a brae, 
by which he rolled to the bottom of this steep sloping bank 
about eight feet. Immediately after had pain in the bowels, 
vomiting, and could take no food. He went out that after- 
noon to see a wedding. In the erening he took a little food 
but no drink, and became much worse. On the nest day he 
became much more so, and vomited very much ; symptoms 
gradually increased. He had salts, rhubarb, senna, castor oil, 
and powders given him, which were immediately vomited, and 
did no good ; a third of a wine-glass of whiskey relieved him. 
On the third day he had some sweet milk and pepper, which 
he vomited, together with coagulated blood. On the fifth day, 
after taking bis breakfast as heartily as usual, he suddenly ex- 
pired. He took one third of a wine-glass of whiskey on the 
third and fourth days, which eased him ; he bad had no 
motion during the whole time. 

On examination there was no external mark. At the convex 
part of the stomach there was. a perforation of the size of a 
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sixpence, ifad near to it two pretty large spots of purplish 
coloar^ as if about to go into same state. Extensive peritonitis 
uid plastic effusion ; a considerable quantity of pus. Tbe whole 
of the iatestines were inflamed. (Watson on 'Homicide.'} 

At the trial, on the charge of manslaughter, it wftS argued 
that this condition of the stemach was due to erosion after 
death ; bnt it was considered otherwise, riz., that the opening 
was due to rupture from violence, for the following reasons : 
Tbe immediately and qiilekly fatal termination after the in- 
jury ; the vomiting of ctiagnlated blood ; the purple spots or 
eecbymoMS on the surface of the stomach, which must have 
oceuTlred before death ; and, lastly, the inflammation and 
plastic and ptmileat effosion in the peritodeum. 

A couaterpart to the foregoing case is the following one, 
hi whidi the opening in the stomaeh occurred atler death ; 
and hence caution respectisg post-mortem perforation by 
gastric jmce being mistt^en fur laceration frbm injury. 

Case. — Thos. H — , tet. 90, admitted iuto Guy's, having 
been run over by an omnibus. On the followiug morning he 
bad emphysema over chest and abdomen, and had not reco- 
vered from the state of collapse following the accident. He 
died in twenty-four hours. Post-mortem twenty-four boars 
after. The boify fras that of a large, strong man. Coagu- 
lated blood was infiltrated about the scrotum and left hip. 
Five or six ribs were broken, piercing the pleura, and slightly 
lacerating tbe lung in two or three places. In the stomach 
there was a hole of the size of a threepenny<piece ; at posterior 
part of cardiac extremity, coats thinned around it and scarcely 
any mueeous membrane left at tbat part. The contents had 
escaped into the peritoneum. There was no peritonitis, and the 
perforation had evidently been prod'uced by the action of the 
gastric juice. 

For an able exposition of tbe subject, see Mr. Wilkinson 
King's elaborate paper ou Post-mortem Gastric Solution in 
the ' Guy's Hospital Reports.' 

Casb IV. — SoEoe five weeks back a case of sudden death 
was recorded in one of tbe weekly papers, where a person had 
cKed- from . ruptured stomach from a fell. The particftlars 
were not dtetailed. 
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BxMA&KB. — The Hituation of the rapture in these cases 
differed; ia one it occupied the cardiac extremity, to the 
exteut of six inches j in the second, the stomach was almost 
completely severed near the pylorus ; while in the third case, 
the rupture was of small size, and occupied the convex part. 

The symptoms detailed are meager ; it is curious that in 
Case II no blood was found in the vomited matters. The 
third case shows a remarkable immunity from acute symptoms ; 
and, notwithstanding the large quantity of purgative medi- 
cines and stimulants administered, yet he lived till the fifth 
day. There can be no doubt as to the correctness of the 
decision as to the rupture being caused by external violence. 
The wonder is that the boy lived so long. Perhaps some 
might suggest that the stomach was not totally ruptured 
immediately, but bruised, and its internal coats injured, and 
losing its vitality, separation of the slough ensued on the 
fifth day, with fatal results. This argument will not quite 
coincide with the fact of thevomiting of coagulated blood, &c. &c. 
As to its being a post-mortem result, it is quite out of the 
question, and we have only to compare it with the case 
annexed to it, to clear up any doubts on the matter. 

B. Contusion attended with iNJuaY to tee shall and 
LARGE Intestines. 

I. Acute infiammatUin or traumatic enteritis^ ciecitis, colitis, 
do not differ from the ordinary idiopathic forms, and are 
accurately and fully described in medical works. These 
cases, although they generally fall under the province of the 
physicians, yet the surgeon should be perfectly acquainted with 
the symptoms, diagnosis, prognosis, and treatment. 

II. Chronic inflammation. — The same remarks apply here 
likewise. 

The symptoms are exceedingly obscure, and often simulating 
chronic peritonitis. It sometimes causes thickeniog and ob- 
struction as observed in the following remarkable case, com- 
municated to the Academic de Chirurgie, by M, Braillet, 
many years ago, 

A man, about 65, was thrown off his horse on to the handle 
of his sword, and violently struck the abdomen, two fingeia 
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off the nmbilicua. He was carried some diatance ; had three 
or foQT bleedings, which alleviated the acute paia that be had 
suffered for some time. At the end uf four monthB he had 
frequent vomitings with pains like colic, especially at the seat 
of the injured spot. Veoesection, baths, emollient fomen- 
tations, and soothing drinks administered, so that he appeared 
to have been radically cured. Fifteen months after accident 
same symptoms again recurred, which made gradual progress, 
uDtil he had stercoraceous vomiting. The motions were at first 
niuTow, then lessened, until absolute constipation resulted. 
Many considered it to be a case of volvulus ; but M. Braillet 
persisted in thinking that the intestine had become contracted, 
aa a consecutive effect of the contusion which he had received 
in his fall. The patient was made to take an ounce of 
metallic mercury three or four times, aud some leaden balls. 
He died several days after, with the ordinary results of atran- 
galated bowel. It had been proposed during the latter part 
of the patient's life to cut down upon the seat of injury and 
open the abdomen. The opening of the body immediately 
displayed the seat of disease. The jejunum was contracted 
to an extent of six inches, and was much inflamed. The 
pouch which had been formed above the stricture, contained the 
mercury and balls, and was exactly opposite the seat of 
injury. 

III. Injury and contitsion of the bowel, with subsequent 
sloughing and ulceration, &c. 

The details accompanying the cases will sufficiently explain 
the condition, symptoms, and results. They comprise three 
varieties. 

Mrat variety. — Case of W. J — , a soldier at St. Sebastian. 
A splinter of shell struck the abdomen, causing a bruise of 
the integument. On the sixth day, alougliing of the integu- 
ment took place, aad the feeces passed through the opening; 
an artificial anus was thus produced. By cleanliness aud 
preaeore on the opening, the fseces resumed their natural 
course on the third month. la six months the opening en- 
tirely closed and cicatrized over. {Heunen's 'Miht. Sui^ry,' 
p. 411.) 

Here we have a successfol issue of bruised bowel and re- 
parative proceedinga on the part of nature's own efforts. 
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Second variety. — Severe it^ury to the Abdom&t, terminalmg 
fatally, ^~-ThM is an instaace of proIoogBd attempts at repair for 
three months, and ultimate f&ilurej eloughing and ulceration of 
the i^t into the peritoneal cavity. 

Thomas Kay, let. 24, received an injury on 26tb of March, 
1828, from the wheel of a loaded cart passing orer the abdo- 
men, and iras cazried to the Boyal Infirmary, Edinburgh, where, 
after the urine had been drawn off, he was bled, fomented, and 
ordered a purgative injection. On the third day, after he had 
been bled by leeches on the abdomen, the urine, which bad 
been previously retiuned, began to pass naturally. The pain 
was at this time in Hie left hypochondriac region. Bleedings 
from the arms and by leeches, and anodyne and torpentine 
injections were the remedies employed, and, aa it appears fh)m 
the report, with manifest relief. In about a week after the 
accident, dysenteric symptoms came on, with rigors^ sweating, 
oocasitmal vomiting, pain in the abdomen, particularly in the 
left iliac fossa, and dark fetid stools. Tbesa symptoms were 
combated by leeches, Dover's powder, castor oil, pUls of 
calomel, antimony and opimn, with fetid and anodyne ii^ec- 
tions. The pnlse was reduced from 110 to 88; the tongue 
rendered cleanei; the thirst lessened; the' character of the 
stools improved; and the patient discharged at the end of the 
third week, relieved. 

At the end of April he became an out-patient of the^ Old 
Dispensary, He complained chie6y of severe griping puns of 
the epigastziun^ with coosidcrable flatulent dieteiiBian in that 
region, c^ dyanria, and of thirst, but not of Goatiseneas, the stools 
being rather liquid, though small in quantity. A draught of 
castor oil and laui^mim, followed next day by aalts and senna, 
speedily relieved him for the time ; but a reCarrenae of similar 
symptoms compelled tutia again to take refnge in the iBfirmary, 
in which be was again relieved, by meastures similar tO' those 
p«evi(»nly employed. After the lapse of a fortnight he left 
the hospital ; and on the 19th of June again applied to- the 
Dispeneary, having been seized two days previoutdy with 
osdematous sweUing aatd pain of the le^ lower extvemity, 
from the thigh to the ankle. He had at the same time ooik 
nderable dysuria, but did not complain of tormina. H« was 
bled and freely cupped, and by this treatment the aweUing 
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and pain of the limb were much diminished j but he wu aud* 
denly seized, four days after the cupping, at half-past 1 p.m., 
vitb acute pain in the abdomen ; he died at half'past 2 the 
the following morning, his intellects remainiag perfect till an 
hour before death, when he became a little inoobereDt and 
violent. 

Post mortem — AdheBions were found between the tuma of the 
small intestines, uniting the greater part of them into one mass, 
at the lower part of which, in the right hypogastric regttm, 
there was an opening through which fluid fseces escaped. On 
separating some of the neighbouring adheaiwks, it was found 
that the small intestine was at this part ulcerated throng 
nearly its entire circumference. That part <^ the small intes- 
tine which was between the duodennn and the opening was 
very much enlarged, in some parts to nearly the siae of the 
colon, and distended with fluid feculent matters. Very little 
iieces were actually effuse^ but some slight traces <£ ittcreased 
vascularity were discoverable on several points of the peri- 
toneal surface. ('Edin. Med. and Surg. Joum.,' vol. zliv, 
p. 281.) 

The third variety of cases were followed by loaa qf vitaRty, 
aUiughing, and easting off of portions of cylinder by natmral 
process, and evacuation thereof per rectum. 

Although of rare occurrence, still cases of this kind have 
been published. We shaQ make extracts of those restdting 
from injury, as forming an appropriate addition to this com- 
monication. They are good specimens of the vis medieatrix 
uatone. 

Case i. — Soldier, «X. 40, having been thrown down and 
tramp ledupon by an adversaxy, complained &r some weeks of most 
excrucialiing pains in the abdomen, aud frequently experienced 
during that time most obstinate constipation. These symptoms, 
along with continued efforts to vomit, gave reason to appre- 
hend the supervention of ibac pas^on. The pains were not 
alleviated by the remedies employed, and the patient ap- 
peared in a desperate condition, when sudd«ily diarrhcea 
came on ; and he passed large quantities of mucous matter, 
mixed with blood and sanies. This was again succeeded by 
obstinate conatipatioa, and he felt that some f(»eign body 
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was lodged ia the rectum, which with his utmost exertion he 
was unable to evacnBte. At Isst, when struning at stool, he 
perceived a small portion of substance protruding from the 
rectum, and laying hold of it, he succeeded, with the aid of 
the natural efforts, in extracting it ; a considerable quantity of 
blood and matter being discharged at the same time. On 
exnmination, this substance was found to consist of a portion 
of intestinal tube, more than a span in length, both the ex- 
tremities of which showed evident marks of inflammation and 
gangrene, A portion of omentum adhered to it externally. 
On the internal surface, at one extremity, was found the 
valve of Baukin (valvula coli), showing the part of the canal, 
from which this portion of iDteatine had been separated. Fur 
the first three days nothing was passed from the bowels but 
some purulent matter; but on the 4th, natural dejections 
were obtained. The patient gradually recovered, and re- 
sumed his military service. (' Joh. Peter Albrecht, de Intest. 
et Ephem. Med. Phys. German, Decur. iij. An. iij, Obs. 
cxxix.' p. 227.) 

Case ii, — A man, set. 40, over whose body the wheel of a 
stage-coach had passed, complained, when seen soon after the 
accident, of great pain in the abdomen, across which, be- 
tween the navel and pubes, was the mark of the wheel. In 
the course of a fortnight he was able to walk about a little. 
He then complained of a weight at the navel. Oa the 17th 
day after the accident in the evening, whilst sitting by the 
fire, he was seized with a feeling of general debility, which 
continued for ten minutes, and returned the next night. Oa 
the following morning he voided per anum fiiU fourteen 
inches of hie intestines, being apparently a portion of the 
ileum, with a part of the mesentery adhering to it; after 
which he had a lax stool, more in quantity than he had got 
quit of at any one time since the accident. At the end of 
two or three weeks a tumour appeared before the navel, 
which burst in a few weeks, and discharged a large quantity 
of yellowish matter, having a faint smell of fceces. Subse^ 
quently three or four other small tumours appeared at dif- 
ferent times and broke, leaving five orifices, two of which con- 
tinued open several years afterwards, with constant discharge 
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of yellowish or brownish matter, and frequent emiasion of 
fetid wind. This patient gradaallv recovered, so as to enjoy 
a tolerable state of health. (By Mr. John Bower, ' Annals 
of Medicine for 1802/ p. 845. Prep, in Auat. Museum of Uni- 
versity of Edinb. J, iii.) 

Case hi. — A boy, set. 12; complained of wandering colic- 
pains, which he imputed to blows received on the belly from 
some of his companions. These pains returned frequently, 
with diarrhcea, and sometimeit bloody stools, for nearly a year. 
At the end of that time, on being seen, he was much 
emaciated, had a quick pulse, and was so weak as to be con- 
fined to bed. Two weeks after this he passed at stool a livid 
membranous substance, tubular, and when distended with 
air, thirteen inches long, having the mesentery attached all 
along its concave side. Besides this large portion, there were 
several shreds and smaller pieces passed by the patient, not- 
withstanding which, there were afterwards seen among his 
fEeces, skins of potatoes which he had eat after these parts of 
the intestine came away, so that they had not produced any 
discontinuity in the alimentary canal. The symptoms con- 
tinuing, the boy died in six weeks. 

On dissection, the folds of the intestine and omentum were 
all glued together by a fatty curdy matter. Within four 
inches of the valve of the colon, the ileum, formed into the 
usual curve by the mesentery, suddenly rose perpendicularly, 
and at that pcnnt it was much contracted, and had the ap- 
pearance of a cicatrix. When the intestine was opened, this 
contracted part of it was found much thicker and harder than 
it was anywhere else, especially on one side, where it stood so 
far into the cavity as to leave a very small passage for the ali- 
ment. Along this contracted part the mesentery was firm 
and thick. After this the intestine became of a natural 
enough form. (' Kemarks on Procidentia Ani, IntUBsuscep. 
&c.,' by Dr. A. Monro. Primus, ' Phys. and Lit. Essays,' ij, 
p. 353. ' Case communicated by Dr. Cullen.' Frep, in Anat. 
Musetun TJniv. of Edinb.) 

IV. — Biaptured Coats <^ Intestines. 

a. Partial — of one of coats, either the serous or mucous, not 
sufficieDtly distinctive to require special notice. 
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b. Complete rupture of coata will be coDsidered as it affbcts 
the different portions of the iatestioal tube, taking those 
affecting^ the smail iatestines and their BubdiriBiona ; then the 
lar^e intestines and their component parts. The general 
symptoms and treatment of ruptured bowel have been already 
^uded to, and only here again referred to, as to the question of 
there being any peculiaritj' or speciality in the part injured. 



A. CASES OP RUFTUltB OP THE DUOBENITH. 

Cabb I. — Elizabeth H — , BEt. 4; wheel passed over ab- 
domen. Collapse ; extreme restlessness and nausea ; no 
tenderness. Pulse quick and scarcely perceptible ; pale, 
sunken features; exhaustion. Death in five hours. Small 
rent in descending portion of duodenum ; cherry-stones mixed 
with alimentary matter effused into abdomen. Slight rupture 
of spleen, but very little blood extravasated. [Ellis, ' Lancet,' 
1885, p. 19.) 

Case ii. — Boy, set. 13; received blow on abdomen, walked 
a mile with but little assistance. Death in thirteen hours. 
Duodenum ruptured completely across. (Taylor, ' Med. 
Jorisp.') 

Case hi. — George W — , set. 30j wheel of carriage passed 
over abdomen. Great suffering ; intense pain on least move- 
ment ; dark-coloured vomiting. Death in eighteen hours. 
Longitudinal rent, one inch long, at convex part of first turn 
of duodenum. Small quantity of effused matter. (' Edin. 
Med. and Surg. Joum.' vol. 89, p. 833.) 

Case it. — Labourer, set. 32 ; fell across gunwale of barge. 
Death in three days. Ruptured duodenum. (' Lancet,' 1848, 
p. 701.) 

Thus then we have only been enabled to collect the above 
four cases, although some others may be on record, still it shows 
rarity of rupture of this portion of intestine. Undoubtedly 
it is the most fixed portion of the canal, and thus exposed to a 
greater liability to lesion; yet its position renders it so far 
safe, as its first portion is protected by the liver, and its third 
portion in the ioiAa of the transverse meso-colon. In the 
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four cases, all of which were fatal, one died in five hours, one 
in thirteen hours, one in eighteen hours, and one lived three 
days. It seems extraordinary, that a boy, with rupture of 
the duodenum completely across, ahould widk a mile after the 
accident. 

The first caae evidently died of collapse and extreme neirons 
prostration ; although the rent was small, it occurred in the 
middle portion of the duodenum, and allowed the escape of 
cherry-stones into the abdomen. The ruptured spleen was 
concomitant, and had evidently little to do with the death. 

In Case iii the rent was vertical, and one inch long at the 
first portion of the gut, yet only a small quantity of effusion 
took place, but sufficient to induce fatal peritonitis. 

B. CASES OF BUPTURXD JEJUNUM. 

This portion of the canal is considered to be the most fre- 
quently ruptured, more especially the upper part, on account 
of its fixed position with the duodenum at the left side of 
vertebral column. 

Casb 1. — Strong, robust boy, set. 2 ; had been largely fed 
when he fell from bis chair. Violent pain ensued and vomit- 
ing, although little was brought np; three hours after, ex- 
cmciating tortuj%, incessant retching and evacuation of 
mucus; belly tympanitic and painful on least pressure; the 
symptoms were considered to arise from metallic poison. An 
emetic was administered, which aggravated the symptoms. 
Ordered calomel, clysters, warm bath and fomentations, and 
was bled. He died in the coarse of a few hours. The upper 
part of the jejunum was completely torn from the duodenum ; 
and the torn ends separated nearly one inch. Stomach and 
small intestines quite empty, and contracted. A quart of 
fluid, chiefly broth, in peritoneum. Active peritonitis. Much 
gas escaped on opening the abdomen, which was distended 
and tympanitic. (' Dublin H. Bep.' vol. i, p. 311.) 

Here we have an instance of rapid fatality from complete 
rupture, in consequence of the distended state after a large 
meal. It seems extraordinary that the case should have been 
mistaken for metallic poisoning ; the exhibition of an emetic 
was an unfortunate proceeding. 
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Cabb II. — An ostler, set. 36 ; received a kick, from a home on 
Abdomen. Had only had some porter previonfi];. He fainted 
immediately, and on reaction had pain in abdomen and vomit- 
ing. He was bled and purged. Seven hours after in ex- 
cruciating puD, Tith constant vomiting j pale, anxious, and 
shrunken features ; pulse 140, feeble ; abdomen Sat and rigid ; 
legs drawn up ; unable to bear weight of clothes ; no urine 
passed, requiring the use of the catheter, drawing offtwo pints of 
higb-Goloured urine ; leeches, fomentation, emollient enemata ; 
exhaustion, and death in eighteen hours. Upper portion of 
jejunum ruptured half across ; oval opening and everted 
mucous membrane ; ecchymosis on arch of colon ; serous 
fluid, mixed with bile and contents of intestine in abdomen ; 
extensive peritonitis; sixteen onnces of extravasated blood 
between layers of mesocolon, from ruptured mesenteric vessek. 
{' Dublin H. Reports,' vol. v, p. 296.) 

Cabb hi. — 'George P — , »t. 45 j wheel of light cart 
passed over abdomen. Collapse, vomiting, and much pain ; 
blood in vomited matters and in stools ; peritonitis; slight 
purgatives. Death in two days. No external mark ; jejunum 
little below level of umbilicus completely severed transversely 
and mesentery fissured ; lower end one and a half inches 
apart, and laid glued between other convolutions. Both ends 
poured out their contents into separate collections; intense 
peritonitis; gas escaped on opening abdomen (six hours 
after death), as also bloody, filmy and fecal fluid. (' Guy's 
H. Rep.,' Series IT, vol. ii, p. 479.) 

Casb IV. — Irishman, set. 40, of spare habit ; a stone, 8 cwt., 
fell on a projecting body, and thence obliquely striking him on 
abdomen, knocking him down. He speedily recovered ; jumped 
up and ran across the road. Soon became faint, and was ad- 
mitted into hospital half an hour afler; collapsed, but quite 
conscious; countenance pale and lipa exsanguine; much pain 
iu abdomen, and especially in pubic region. Had urinated 
ten minutes before accident. No tumefaction observed ; but 
integuments slightly ecchymosed. He laid on right side, with 
legs bent ; ordered warm clothing ; hot bottles to feet. Five 
hours after, abdomen distend^ ; excruciating pain ; pulse 
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feeble ; thirst. Fomentation ; tbirty drops of Tr. Opii, but it 
was instantly rejectetl. Death in thirty-one hours. Rupture 
of jejuDum, three hands' breadth from termination of dno- 
dennm, rent capable of admitting little finger. Considerable 
quantity of brownish-coloured Suid, and portions of alimentary 
matter in abdomen j estensive peritonitis ; small intestines 
glued together j duodenum filled with half-digested food. (St. 
Thomas's Hospital, * Lancet,' 1825, toI. ix, p. 428.) 

Case v, — William Hart, tet. 15 ; fell off mast of ship into 
hold, across a bar of iron. Great pain and tenderness, 
especially on each side of navel. Collapse; countenance 
particularly anxious, lipa pallid, and surface cold ; vomiting. 
Fomentation and venesection. Was better in the evening, 
and took milk and tea. On following day restlessness and 
peritonitis ; countenance distressed in a marked degree ; es- 
quisite pain and tenderness on pressure; breathing difficult; 
diaphragm almost motionless; inspiration abort and rapid. 
Thirty leeches to abdomen ; 3 grs. of calomel, and , gr. 
of opium every four hours ; Enema Coloc. Death twenty- 
eight hours after admission. Opening size of shilling, at 
commencement of jejunum ; omentum adhering to it, so that 
nature bad began a reparative process. Intense peritonitis 
and agglutination of the intestines. ('Lancet,' vol. i, 
p. 235.) 

Casb VI. — Young man, xt. 20; blow on abdomen from 
brick thrown at short distance. No external mark. Death 
in forty-two hours. Ruptured jejunnm in upper part, three 
quarters of an inch long. Escape of contents. Peritonitis 
and plastic efiFiision. (Dr. Gross, ' Pathol. Anatomy.') 

Case vir. — Coachman, set. 22 ; kick from horse, on left 
side, between ribs and ilium. No external mark. Death in 
thirty hours. Ruptured jejunnm, eighteen inches from duo- 
dennm ; two rents, one about a third of its calibre, and the 
other nearly entirely across. Two quarts of fluid and feculent 
matter in abdomen. Peritonitis and agglutination of intes- 
tines. (Dr. Drake, ' Med.-Chit. Rev.,' vol. xxiv, p. 142.) 

C*SE vui. — Jane C — , set. 9; blow from stone upon the 
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abdomeD, a little below tbe Qavel. Tbe atone was of coa- 
aiderabla size, and thrown by a maa at aoother. Immediately 
great pain and WDse of bumJDg. Collapse; frequent vomiting. 
Death in twenty-one honra. Ruptured jejnnum, two feet 
from stomach, half an inch in extent, and exactly opposite seat 
of blow ; a amall portion of the coat, half an inch in diameter, 
was almoat completely detached from aide of intestinal tube ; 
this torn portion, when replaced, cloaed up the opening like a 
valve, and an adherent part of omentum alao seemed to assist 
in forming a covering to aperture, so as to repair breach. 
Peritonitis ; agglutination of intestines ; some of contents of 
bowel effused in cavity, (Watson on ' Homicide,' p. 187.) 

Case iz. — S. H — , kick from horse in upper part of faypo- 
gastrium. Peritonitis and great pain. Warm bath j blisters ; 
large bleedings with relief. Death in twenty-two hours and a 
half. Circular hole in jejunum; effusion of fecal matter; 
bladder empty and contracted. (Hennen, p, 101.) 

Case x, — Middle aged man ; received a kick from a horse 
juat before dinner time. Seen tbree hours after; acute pain 
a little below navel, the seat of injury ; no mark ; collapse ; 
knees drawn up; urine clear; nausea and thirst. Opium and 
Hyd. c. Creta ; spirits of turpentine sprinkled on flannel 
applied to abdomen. On following day rallied, and absence 
of all ui^ent symptoms, when sudden vomiting and intense 
burning pain, extending over whole abdomen, occurred ; acute 
peritonitis. Leeches ; Opii, gr. j ; Cal. gr, \, every hour. 
Death in thirty-six hours. Ruptured jejunum at junction of 
middle and lower third, size of a fourpenny piece, surrounding 
lymph; effusion of liquid feculent matter; peritonitis and 
plaatic lymph, (Dr. M'Cormack, 'Lancet,' 1853, vol, ii, p, 78.) 

Case xi,— Man fighting with another, received a blow in 
abdomen. Ko mark. Death some hours after. Ruptured 
jejunum ; extravasation ; peritonitis. (Henke, ' Zeitschrift,') 

Cask xii. — A debauched drunken man, set, 60, knocked 
down by cab, which ran over the right leg, producing fractured 
fibula. Complained at times of slight bellyache, but not in a 
manner to excite attention. Ordered by house-su^ou several 
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doses of aperient medicine, none of which opemted. On the 
evening of the fourth day the belly became somewhat tender, 
aad swollen with flatus; tongue foul, and pulse undisturbed. 
Ordered an enema, and a mustard poultice to the abdomen ; 
had three copious evacuations during the night ; and on the 
morning of the fifth day stercoraceous vomiting took place; 
abdomen generally tender and tight, and pulse intermitting. 
Leeches applied; calomel and opium given internally, and 
stimulants used aa often as the state of the pulse seemed to 
require it. Vomiting stayed for eighteen hoars by the opium ; 
but death ensued on the night of the sixth. Ruptured 
j^unum ; considerable fecal eCTuaion in left lumbar and hypo- 
chondriac regions, circumacribed by recent peritoneal adhesiona ; 
the mesentery near the termination of the ileum had also been 
torn from its attachment to that intestine for an extent of four 
inches; no blood extravasated. ('Pathol. Transact.,' vol. iv, 
p. 161.) 

Ca8B XIII. — James P— , get. 37 ; fell from market-cart, and 
wheel passed over his body ; no collapse ; constant vomiting. 
Took lai^e quantities of ice. Death ia twenty-four hours. 
No external mark. Jejunum completely severed from the 
duodenum ; ends four inches apart ; acute peritonitia ; three 
to four pints of thin, pink- coloured fluid in abdomen, probably 
the iced water taken into the stomach. (Guy's Hospital.) 

Case xiv.- — Man kicked in the abdomen. Fatal in forty- 
eight hoiira. Jejunum ruptured ; extravasation of contenta ; 
peritonitis. (Guy's Hospital Museum, Prep. 1851**.) 

Rtmarkt. — We have thus given a summary detail of four- 
teen cases of ruptured jejunum, of which no less than seven 
cases, viz., i, ii, m, iv, v, vi, and xiii, had the rent in the 
upper part of the canal, close to the daodenum ; in one. Case 
X, the rent waa at the junction of the middle with the lower 
third ; in one. Case xii, it was in the lower part ; and in the 
remainder, the exact seat is not stated. 

We shall now consider the extent of lesion, and — 
1st, where the bowel it rvptured entirely across. — Cases i, 
III, and XIII present almost similar injuries to the intestine ; 
in all three, the jejunum had been fwdbly torn away &om the 
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duodenum ; tliere u uo doubt that the junction of tlie dao- 
denum with tlie jejanum is a fixed point, and any pressure 
upon the abdomen causing a dragging downwards of the bowels, 
must tend to put this part ou the stretch, and in some instances, 
as in the cases quoted, cause complete separation. The cai^e 
in the first was a fall from a chair while the stomach and duo- 
denum were loaded; and in Cases in and xiu a light cart- 
wheel passed over. One lived a few hours, anuther twenty- 
four hours, and the third two days ; in two of these death was 
probably hastened by the treatment. Case xiii gave uo evi- 
dence at first of any mortal injury ; there was no cullapse, and 
the case was considered of but little moment. It offers an 
instance of the incautious and immoderate use of ice, given 
internally, 

2d, where raptured three quarters or half across (Cases ir, 
Ti, vii). — In two produced by kick of hurse, and in one by 
blow of a brick. Death resulted in eighteen, thirty, and forty- 
two hours ; in all there was escape of the contents, and in- 
tense peritonitis. 

3d, where ruptured less than half of calibre (Cases it, v, vm, 
IX, x). — Caused in two cases by blow of stone, in two by kick 
of horse, and in one by fall off mast on to a bar of iron. 
Death in itwenty-one, twenty-two and a half, twenty-eight, 
thirty-one, and thirty-six hours. In Cases v and viii nature 
had attempted an effort at repair, by stopping up the gap by 
omentum, but it was too late j and it is not at all unlikely 
she was interfered with by art ; certainly Case v was better until 
the patient took milk and tea, when effusion and peritonitis 
rapidly followed. In Case iv the man ran across the road after 
the accident. Case x, on the following day, was free from all 
ui^eut symptoms, when sudden vomiting, a fatal effusion, and 
peritonitis resulted ; this warns us not to be too sanguine, and 
always to be cautious in keeping the patient at rest. In two. 
Cases XI and xii, the size of the rent is not stated; one of 
these is remarkable for the attempts at repair. 

C. CASBB OF RnFTURBD ILBDH. 

These we have placed in a tabulated form, consisting of six- 
teen cases, to which are added six other cases, in which the 
portion of the small intestine injured is not stated. 



. Google 



Contusions of the Abdomen. 



^ 


i j 


1°' 


r 4i 


n 


i 


im; 


i|.i 


1 sp 


il! 




i^ s 






1 


« 1 
a 1 


^ 




g 




s 1 


_i 


?s ft'. 

Ijl |li 


-2 




m 1 




II 
llllh 


















II 




1 






..ir : 




^ 






„^tl- 


£• 












^ 








'W. 


i 




s 




W ■ 


1 




Q 




.ill 


1 








llil 


1 
1 


8 i 1 
If} \ 


s 

i5 


Is lis 

111 111 


1 


1 


is. , 

ill ^ 




it 1 

il ^ 


0S 




r 


1 


< s 


11 














1"' 1 


1 


11 ; 


h 




« 


« 


• 


» 



DowcdDyGoOgIC 



Contusions of the Abdomen. 






li 



11 
III 



Jl_ 



M;i01 i^^is .sir' -' 



f 



iilil llliiiill 






III 



iKill 



111 

iiil 



8 81 



si 



=1 

,1. 
Ill 



M 



II? 



Ilsl« 



|ly Itii mil Hi 



11= 






■Si 

ill 






DowcdDyGoOgIC 



Cott/twofu qf the Abdomen. 



n 




n^ 




ar 


=1 




1 


Ii 


F» 




m 




>f 


1 


|i 


1 


1 

1 


1 
1 


piifHii 


■lii 

liili'i 




if 
11 

■a .9 

11 


iififj 


iii| 








i 


'i-'i. 








; 










It 


i 
1 


■i m 


1 




P 


III-1 


l^iii 


Iff 


i.r 


Is 


liii 




.1 
1 = 
I'i- 


II 


I5i 
111 


fifi 


!t 


131111 J i 
■" -1 s-n •. 


m. 


isli 


Ii 


Ilil 


li^ll 


iiiiiii 


i. 




s 


.,; 


s 


« 


1* 


^i 


1 


it 


~ 


« 


i 


2 





DowcdDyGoOgIC 



Coniiuiona of the Abdomen. 



s 


1 


.1 


lit 

1 liK 


1 


1 1 = 




f II 


[ 


Lacerated amall in. 

tettine; effuaioa of 

contentt. 
Raptured inteitine 

and omentum, form. 

of an inch. 


■if 
II 


Ljonplete rupture of 
small intettlnei, aa 
if cut br acalpel; 
bladder eiteniivelv 
lacerated. 
Raptured small inlet- 
tine in iliac region; 
no effuaion; perito- 

lenalii and inter, 
nal oblique maa- 
Cle> torn and omen- 
tum protruding. 


1 


i Ij 






1 
! 


1 iili'lfls 


s 


1 
1 


1 ^ i 

1 1 1 

fill i 


1 

1 
1 

1^ 


Ill 

Jlli 


1 


|l|tii pi 


13^ 


II -^i 
fill Ifli 








il 


s 3 



DowcdDyGoOgIC 



CoiUttaiorts of the Abdomtn, Io3 

Remarlcs. — Kespecting the causes, these are various. Id 
five it resulted from the kick of a horse ; in one from the kick 
uf a mao ; in five from wheel passing over abdomen ; in others 
from fall on hard substances, &c. 

As regards the extent of the lesion — 
1st, where completely ruptured across (Cases ii, v, xr, and 
III). — In two it was produced by the kick of horse. There 
was no external mark in any; there was much suffering, and 
death occurred in one case in a few hours, in another thirty 
hours, and in the other two on second day. 

2d, where rupture three quarters or half across (Cases iii, 
vi]. Both died in twenty-four hours, and had extensive peri- 
tonitis j in one there was no escape of the contents, whereas 
in the other there was fecal effusion and escape of lumbrici intu 
abdominal cavity. 

3d, where rupture less than ka(f of calibre (Cases i, viii, ix, 
x, XI, XII, XIII, ivi, xviii), produced by every possible variety 
of injury. Case xi lived only eighteen hours, being complicated 
with ruptured mesenteric vein, and having not only effused 
fecal matter, but also extravasated blood in the abdominal 
cavity. Cases viii and x died in twenty-four hours, both of 
which were also complicated, one with fractured skull and 
lacerated brain, the other with lacerated omentum. Case ix 
died in thirty hours ; he had been actively purged before he 
was sent to the hospital, and even then calomel and opium, 
with saline purges, were afterwards administered. Case xiii 
lived thirty-six hours ; he was able to walk after the accident, 
hut soon succumbed to the effects thereof, for effusion rapidly 
ensued, inducing immediate collapse and a violent, continued, 
unremitting pain, followed shortly by peritonitis. Case xvi 
lived two days. He rallied on the day following the accident, 
and made no complaint ; however, purgatives were adminis- 
tered ; extravasation and peritonitis soon carried him off. 
Case 1 lived over a period of seven to eight days ; the rent was 
of the siie of a shilling ; there was fecal effusion and peri- 
tonitis ; no other detail given. Case xii occurred in a boy, 
bA. 10, in whom the upper part of the ileum was perforated, of 
size of goose-quill ; he had no collapse, but peritonitis soon 
set iu. It was prognosticated that he had ruptured bowel, 
and for the first week he was treated with solid opium, and 
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allowed to take nothing hj mouth, with the exception of a 
caations and moderate use of ice to Buck. He had injectioas 
of beef tea and nourishing floids. Leeches were freely used 
to the abdomen. On the eighth and followiag days he was 
allowed the strong essence of beef, jellies, &c., in small quan- 
tities and at repeated intervals. It was hoped that the child 
would hare recovered, but symptoms of pysemia set in, and he 
died OD the sixteenth day. There was found a circumscribed 
fecal abscess and reparative peritonitis; all active inflamma- 
tion having entirely subelded. There was evidence of early 
pyemia ; very superficial suppuration of the liver, and pysemic 
pneumonia. The case is iastmctive, as showing that life may 
be prolonged by keeping the bowel quiet, and allowing no 
irritating purgative to be Bdmiaiatered. Case xvii is a most 
unique case of recovery from ruptured bowel, where the 
omentum passed into the rent to the extent of half an inch, 
and there formed a perfect plug ; the case progressed favorably 
nnder judicious treatment and most careful diet. The patient 
unfortnnately died of sudden hsemoptysis, two months after, 
when the above conditions were fonnd. 

In the remaining seven cases the sise of the rent is not 
stated, viz,. Cases, iv, vit, xiv, zni, xix, zx, and xxii. 
Case xiv lived only six hours; he was intoxicated at the time 
of the accident, and in all probability some of the liquor 
escaped into abdominal cavity, as there was stated to be 
much effusion and peritonitis. Case vii lived twelve hours, 
but was complicated with ruptured kidney and renal vein, 
and large extravasation of blood. Case xxii also lived only 
thirteen hours; but here there was no effusion, but severe 
laceration of the peritoneum and abdominal muscles. Case 
IT died in f(»iy-eight hours ; and no wonder, when he had salts 
sad senna every two hours. Case xvii lived five days, suc- 
cumbing to peritcmitis. Cases xix and xx are only peculiar 
aa regards the cause of the injury. In one, a boy who was <hi 
a tree, and wa» struck on the abdomen by the wadding of a 
gun, when he fJell to the ground. In all prohatulity the rup- 
ture was caused by the wadding, yet one cannot divest oneself 
of the question raised, as to whether it might not have been 
produced by the Call ; it is interesting in a medico- legal point 
of view, lite other was that of a child just able to walk, who 
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waa being danced up in the air b; his father, and in a descent 
wae unfortunately caught in the cmtch on the top of the 
father's thumb, ruptunng the intestine, and causing fatal e£Fu- 



D. CABX8 or KUFTUBID BOWBL OCGlTItBlNO IN PEBSONH THB 
SUBJECT OF HEKNIA, BUT INDEPENDENT OF ANY HEBNIAL 
mSCHIEF. 

Under this class we have a series of cases, which demand 
the utmost attention and circumspection on behalf of the prac- 
tical surgeon, not only as to the question of diagnosis, but as 
to the treatment to be adopted. 

Case i.^Man received kick from a mule on the abdomeu, 
at the same time having a reducible hernia down. Severe colic 
and vomiting ensued. It was supposed that he had strangu- 
lated bowel, and was operated on. Death, however, resulted. 
On examination the small intestines were found completely 
torn across. (S. Cooper, ' Dictionary,' p. 3.) 

Cabb II. — i. A — , E^. 46, subject to a reducible iugninal 
hernia ; was knocked down by a horse and chaise, and fell on 
fax; wheel passing over leg. Walked to bed, and undressed 
himself; slight collapse; no external mark ; hernia returned ; 
peritonitis in evening ; anxiety and depression ; hiccup ; vomit- 
ing. Death in sixteen hours {twenty-four hours.) Ileum 
eompletely ruptured about two feet from caecum, and about 
three and a half inches therefrom a second rupture of the gut 
through two thirds of calibre; there was also one and a half 
inch of mesentery torn ; three quarts of Quid blood in abdo- 
men ; geneiBl peritonitis. (Guy's Hospital Museum, Frep. 
1851»*.) 

Cabb hi. — Mrs. M'Conrt, middle aged ; was the subject of 
a femoral hernia on the left side. Some years previously it 
had been strangulated, and was operated on by Liston ; but, 
in consequence of the great dilatation of the parts by the 
knife, the hernia afterwards occupied the labium. Was struck 
by husband on bead, face, and abdomen, which was followed 
by great pfun in abdomen. Admitted into the infirmary, and 
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the femoral hernia on left side eauly reduced. There was an 
external mark on the right aide, near the upper part of the 
ilium. Intense pain; collapse. Death in twelve hours. Small 
intestine three feet from stomach nearly torn across, and ex- 
actly opposite seat of blow. Peritonitis and plastic effusion. 
(' Watson on Homicide,' p. 77, et seg.) 

These three cases are exceedingly interesting, and form a 
connecting link between the foregoing set of cases, and the 
class of injuries which we shall next consider. 

In Cases i and ii they were men who were the subject 
of reducible inguinal hernia. Case i had a kick in the 
abdomen, when severe colic and vomiting set in ; and as the 
hernia was down at the time, and the man had all the symp- 
toms of strangulated hernia, he was very judiciously operated 
upon, and more especially as the hernia might have been the 
seat of injury. Death, however, took place, and it was found 
that the bowel had been completely torn across. In Case ii 
the man was knocked down by a horse and chaise, and the 
wheel passed over the leg. He walked to his bed and uu- 
' dressed himself; the hernia was returned readily, and nothing 
more thought of the case. In the evening, however, peritonitis 
and symptoms of ruptured bowel set in, and he died within 
twenty-four hours of the accident. Although the case ia 
recorded as one of niptored bowel independent of hernia, it is 
questionable, in this case, whether the rupture did not take 
place in the sac itself, for there were two rents in the ileum, 
one completely through the gut about two feet from ctecum, 
and the other three and a half inches therefrom, and through 
two thirds of bowel, being almost the exact portions that would 
suffer at the neck of a hernial sac, where a coil of intestine 
has been down. Again, while the hernia was down he walked 
to the bed and undressed himself; the hernia was then re- 
turned, and fatal symptoms soon set in. This latter fact, 
however, is no great evidence, for in several of the foregoing 
cases we find similar immunity from symptoms for several 
hours; — thus, in the case of ruptured duodenum completely 
across, the patient walked a mile. We should have preferred 
placing the case in the next series of injuries. 
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Case hi appears almost the counterpart of the foregoing, 
and vas the subject of inveBtigation in ft court of law. She 
vas afflicted with a femoral hernia, which often occupied the 
labium ; and was struck by her husband on the abdomen, and 
died in twelve hours. The husband was convicted of having 
caused her death. The defence set up was — 1st, that the rup- 
ture occurred in the hernial anc, and that the rent in the 
bowel waa caused b; the efforts of the surgeon in reducing 
the hernia; and 2dlf, supposing this not to have been the 
case, that the rupture was spontaneous and accidental from the 
giving way of a diseased bowel. The arguments against these 
theories were considered conclusive, and are well summed up 
by Wataon. 

1. The pain came on immediately after the blow, and be- 
fore the reduction of the hernia, 

2. The ruptured bowel was at a considerable distance from 
the sac. 

3. No inflammation or fecal matter in the sac. 

4. Distinct external mark, opposite to where tbe ruptured 
intestine lay. 

4. No appearance of ulceration of the mucous membrane. 

E. CONTUSIONS OF SMALL INTEBTIMB WHILE IN THE 
HBKNIAL SAC. 

This accident has been already the subject of a memoir by 
Aston Key, in an early number of the ' Guy's Reports.' He 
has detailed four cases, and we have collected a few more, and 
placed the whole in the annexed table. 

The results of this injury may cause three different 
vmeties of effects: 1st. Inflammation of the bowel in the 
sac, which may rapidly pass into a state of strangulation, 
and require operative measures. 2d. Loss of vitality of a 
portion of the gut, followed by sloughing and the formation 
of an artificial anus. 3d, Rupture of the coats of the bowel. 
To this latter we shall more especially direct attention. 
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Retaarks. — The hernial protrusion io all the above cases was 
oblique inguinal, and occurred in males ; in some the hernia 
waB in the groin ; in others the hernia was kept in aitu by a 
truss; but, in the majority, the hernia was in the scrotum at 
the time of the accident. In thirteen cases tbe got was ruptured 
by theinjnry, andall died; and in two only the buwel was bruised 
and sloughed, and recovery took place. These we shall firat 
advert to, viz.. Cases vi and ix; they are very much alike. 

Case vi. — Had a double hernia ; a reducible scrotal on the 
left side, and a small inguinal on the right. He felt on a spar 
of wood on the right hernia ; he worked for half an honr after, 
and then became collapsed ; inflammatory symptoms and vomit- 
ing set in. The right hernial sac was laid open on the 
second day, but no blood, fseces, or peculiar odour observed ; 
the intestine lay at the moatb of the sac, and was left alone. 
On the fourth day fseces passed through the wound, and an 
artificial anus resulted, which closed entirely in ten weeks. 

Casx ix.-^Received a blow on the pad of his truss, knock- 
ing it aside, and allowing his scrotal hernia to descend. This 
was partly returned, and he was sent to the hospital on the 
third day, suffering from peritonitis, pain, and vomiting; the 
sac was immediately laid open, and nothing found ; mouth of 
sac not disturbed ; and no purgatives allowed. Three days 
after the operation fceces escaped, and continued so for four 
days, when they ceased to do so, and recovery took place at 
the end of four weeks. 

In both these cases, the aperture, if any, must have been 
exceedingly small ; it is, however, more than probable that the 
bowel was bruised, and lost its vitality ; the slough becoming. 
fortunately detached at the neck of the sac ; hence the sue 
cessful issue. Again these cases are interesting, as showing 
the importance of laying open the sac, after blow thereon, whe- 
ther there be intestine down or not, provided there be severe 
local or constitutional symptoms. 

Case xii. — Received a blow on an irreducible scrotal hernia. 
The sac was laid open, and the bowel found ruptured. The 
opening was closed by Lembert's suture. The patient, how- 
ever, died in twenty-four hours after. This is the only other 

11 
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cftse of the aeries, in whicli an operation was performed ; here, 
however, the bowel was in the sac, and found ruptured. A 
question ttrises as to the propriety of employing the suture in 
Bucli cases, and then returning the bowel into the abdomen ; 
or wbetber it should be left alone in the sac. 

In six cases the bowel was returned by taxis, notwithstand- 
ing there bad been a blow thereon, and symptoms of severe 
mischief present. (Cases ii, iii, v, vii, viii, and xiii.) In- 
evitable death resulted ; their fate might have been otherwise, 
had the hernial sac been explored by incision. 

Case II. — Had a large Bcrotal hernia, and, although he was 
collapsed, and had vomiting, yet the hernia was reduced, and 
death occurred in five days. Ileum found ruptured to the ex- 
tent of five inches, as also the mesentery ; blood in sac, and 
three quarts of blood in the abdomen. 

Cabb hi. — Does not appear to have had a hernia, but he 
was struck on the middle of the abdomen, which was followed 
by a tumour in the groin, and all the symptoms of a ruptured 
'bowel. The tumour was reduced, but again appeared. Beath 
followed in two days. A sac was found full of blood, as also 
a large quantity in the abdomen ; there was an irregular 
aperture in the ileum. 

Case v. — Struck his congenital scrotal hernia against a 
post, and had vomiting. His hernia was reduced ; he walked 
into another ward, and died in twelve hours. A very good 
lesson for us always to be on our guard when called to a person 
having struck bis hernia. 

Cask viii. — Kick by colt on a scrotal hernia. Walked to 
the hospital with difficulty ; had collapse, and pain in the sac. 
Hernia returned to the mouth of the sac, pure castor oil and 
calomel and opium administered. Death in thirty-foor hours. 
Rupture of ileum near termiiiation, and size of quiU, lying near 
sac ; fecal effusion. 

Cass ziii, — Kick from a horse on an old inguinal bentia. 
Eeductioik attempted. Death in two days. Bowel com- 
pletely torn across, and floating in abdomen. 
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Case vii ia rather pecnliar. He was kicked on his scrotnl 
hernia by asother man, and remained collapeed for five honra, 
and even then had not rallied; notwithstanding which the 
hernia was reduced, and calomel and cathartic extract admi- 
nistered. Feritonitis ensued. Blisters and venesection re> 
sorted to. Hernia again descended, and death in thirty-six 
hours. The sac was found to be large and of long standing, 
and contained healthy intestine. The jejunum was ruptured 
one and a half inch above the internal ring ; there was fecal 
effusion. Was the jejunum in the sac in the first instance, 
and returned into the abdomen by the tasis, and afterwards 
sound intestine descended? We think not; intestines do 
not shift about so easily. It is more than probable that the 
blow was received above the internal ring, at the seat of 
rupture ; but the man referred the sensation of having been in- 
jured on his hernia. 

In three cases, although they were previously the subject of 
hernia, and bad received a blow on the seat of the same, yet, 
after the injury, no intestine was in the sac, it being found 
empty. (Cases x, xiv, zv.) Still a surgeon would be per- 
fectly juBtilied in laying open the sac, with the hope and 
prospect of reaching the injured gut. 

Case x. — While wearing his truss he struck it against the 
edge of a table, and then walked home ; but in an hour or 
two was brought to the hospital in a state indicating severe 
internal injury. No hernia could be discovered, and the sac 
was empty. He lived four days ; and after death a rupture of 
the ileam, one and a half foot from csecum, was discovered, 
of the size of a goose- qnill; there was fecal extravasation. 

Case iiv. — Here also a similar accident occnrred, viz., a 
blow on the pad' of the truss. Symptoms of ruptured bowel 
supervened, bat there was no hernia, or anything in the sac. 
Free bleedings were had recourse to, and the internal exhibi- 
tion of castor oil. Death took place in forty-eight hours. 
There was an aperture in the ileum of size of goose-quill, and 
the castor oil found floating about the abdominal cavity. 

Cask xv. — Had a scrotal hernia and was pushed i^inst a 
wall. Had at first violent pain in the sac, but there was nothing 
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thereiu. Tlie man had do bad aymptomB for forty hours, and 
was consiilered to be a case of but little moment, when sudden 
prostnitioQ came od, and death in four hours therefrom. There 
was found a rupture ia the intestine about one inch long. 

Three cases (1, it, and zi) are hut meagerly recorded. 

Thus, Case 1 fell on his large scrotal hernia, and died in 
four hoars. The ileum was found ruptured in the sac. 

Case IV ha^ a kick on an inguinal hernia, and died. 

Case ZI was the subject of irreducible congenital scrotal 
hernia, and received a blow thereon against a post, and died 
on third day. 

In reviewing the whole of these fifteen cases, we may draw 
B few practical hints : viz., that in all cases where therer has 
been a blow on a hernial sac, never to attempt reduction, and 
if the symptoms be ui^ent the surgeon should explore the sac 
at once, whether it is empty or not. 



F. ftVPTURB OP THE LARGE INTESTINES. 

This portion of the alimentary canal seems to escape in a 
very marked degree, and may for most part be owing, first, to 
its position, skirting the circumference of the abdominal cavityj 
secondly, to its being strengthened by the longitudinal hands. 
We have but few cases adduced, although it is very probable that 
many more might have been found on due search and inquiry. 

Case i. — J, D — , a drayman. Crushed between two dray- 
wheels. Walked to the hospital on the morning of the accident, 
then went home to bed, and had no symptoms for some hours. 
lu the evening had violent pain and vomiting. Peritonitis and 
collapse on the following day. Death in forty-two hours. 
Ruptured csecum, allowing entrance of little finger. No ex- 
travasation or peritonitis. (Ellis, 'Lancet,' 1835, p. 18.) 

Case ii. — Alei. M — , set. 70. Fell from ladder some feet 
to the earth. Death soon after admission into the hospital. 
Csecum distended, and its peritoneal surface softened, ap- 
proaching gangrene and on point of giving way. Two of the 
longitudinal bands were ruptured. Eight upper ribs fractured. 
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but tbe pleura intact ; also, fractured ileum. (' Guy's Hoi- 
pital," 18B0.) 

Case hi. — Man, set. 46. Fell dowu while driving loaded 
coal-waggon ; not known whether wheel passed over hody. No 
external mark ; no collapse ; but pain in the lower part of the 
abdomen. He had also a compound dislocation of the toe, 
which was reduced. Three hours after, collapse, intense pain, 
aDd pulse imperceptible. Urine clear. Ordered morphia. 
Death in seven hours. Circular opening, size of sixpence, in 
lower part of sigmoid flexure; the mucous membrane pro- 
truded and everted ; fecal extravasation. Ecchymosis and 
bruises of parietes ; peritonitis. (' Path, Soc. Trans.,' vol. iii, 
p. 93,) 

Case iv. — Passage of wheel over loins. Death. Rupture 
of junction of sigmoid flexure of colon with rectum. (' Bullet, 
de U Faculty de M€d. de Paris,' torn, i.) 

Cask v.— Man, kicked hy a stallion colt in the hypogastrium. 
No external mark. Abdominal muscles tense and rigid; ten- 
derness of the abdomen. Reaction ; peritonitis on second 
day; tympanitis and vomiting. Urine scanty and required 
drawing off. Castor oil administered and an evacuation of the 
bowels previous to being seen hy a surgeon. Leeches ; hip- 
bath; enemata, followed by copious evacuation. Death in 
fifty hours, Lacerated descending colon, one and a half 
ioch long, and just above the sigmoid flexure ; fecal extra- 
vasation. Ruptured bladder at the posterior and inferior part. 
(Mr, Hole's case, 'Lancet,' 1851, vol. i, p. 381.) 

We shall add little comment on the foregoing cases. The 
cases seem to be as fatal as those in the other part of the 
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In order to gire a generiil idea as to the duration of life in 
rupture of the several portions of the intestinal canal, we have 
drawn up the following tahle : 
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Although we have here recorded sixty-four fatal cases of rup- 
tured bowels — including two of probable recovery, had not 
pyseniia in the one instancej and hsemoptysis in the other, nnfor- 
tunateiy set in, — against only two actual recoveries of question- 
able rupture ; yet we caunot but feel convinced that some cases 
do and have recovered after rupture ; and that many of tlie cases 
of injury to the abdomen followed by peritonitis and recorded 
as such, were truly those of ruptured bowel, of which no evi- 
dence could be satisfactorily offered. 
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Staimary i^ the above Table qf Duration of U^ m rvptvrei 
Stomach and BoweU. 

In drawing any conclusion from the above 64 casee, we 
ntust omit 7 cases, in which the time of death is not stated ; 
and we must also exclude the case in which death did not take 
place until the second month, inaamuch as the case was one of 
recovery : — thus, then, we hare 66 cases for comment : of 
these, 

10 cases were fatal in the first five hours or stage of col- 
lapse, being 17*85 per cent, j of these 2 were of the 
stomach, 1 of the duodenum, 3 of the jejunum, 2 of 
the ileum, 1 of the bowel in a hernial sac, and 1 of 
the large intestine. 

18 were fatal from five to twenty-four hours, during stages 

of primary and secondary efiects, being 32*14 per 
cent. ; of these 2 of the duodenum, 4 of the jejunum, 
6 of the ileum, 1 of the small intestine (not specified), 
2 of the intestine complicated with hernia, 2 of the 
bowel in hernial sac, and 1 of the large intestine. 
Thus, within the first twenty-four hours, 28 cases, being 50 

per cent., or half of the whole number, proved fatal in this 

period. 

19 cases were fatal from twenty-four to forty-eight hours, 

during the acute and subsequent stages of peritonitis, 
being 33*92 per cent. ; these include 6 of the jejunum, 
5 of the ileum, 6 of the bowel in the hernial sac, and 
2 of the large intestine. 
9 fatal between the third day and the siiteenth day, during 
the reparative attempt, being 16*07 per cent.; of these 
1 was of the stomach, 1 of the duodenum, 1 of the 
jejunum, 3 of the ileum, 1 of the small intestine (not 
specified], and 3 of the bowel in hernial sac. 

In concluding this imperfect attempt at drawing the atten- 
tion of the profession to this class of iujuries, we have been 
mwnly influenced by the fact that much iDJudicious and 
careless (we might almost say reckless) treatment has been 
resorted to. In the numerous instances here collected, we 



DowcdDyGoOgIC 



168 Canlusions of the Abdomen. 

have sad specimens of the Rction of piu^tives in hurrying the 
unfortuaate patient to a more speedy and inevitable death. 

In more than one or two oases has the castor oil adminis- 
tered by the mouth, been found floating about in the perito- 
neal cavity. 

Hence, then, how cautious should the surgeon be, when 
called to any case of injury to the abdomen, of however slight 
a nature it may be ? The treatment in all such cases should be 
that which has been laid down in the early part of this com- 
munication, viz., perfect rest of body and perfect rest of 
bowels ; no solid or fluid to pass into the stomach for at least 
forty-eight hours, and then only in small quantities, so 
as not to undo what slight reparative attempts have 
been made by nature : in some instances nature had almost 
completed her repair of the breach, when by injudicious treat- 
ment the temporary barrier has been forced asunder, and 
speedy death followed. And while again referring to this 
subject, we will conclude by adducing the following case : 

Only a few weeks ago a boy was run over by the, wheel of 
a carnage, and the mark of the track of the wheel was dis- 
tinctly seen extending obliquely across the abdomen. The child 
was brought to Guy's in a collapsed state, became extremely 
restless and tossed himself about, evincing great pain and 
agony ; he presented every symptom of ruptured bowel : he 
remained collapsed for several hours, and had nausea, &c. 
The boy was starved for forty-eight hours, and had opium in 
powder, and allowed to suck small quantities of ice at pro- 
longed intervals. He recovered. The case, perhaps, was 
one only of shock without internal lesion ; still it serves as a 
good typical case of not interfering in such injuries. 

It was our intention to have associated with ruptured in- 
testine wounds of the intestines ; but we have already exceeded 
our allotted space: perhaps in another number we may give 
a collection of cases of wounds of the stomach, small and 
large intestines ; wherein we shall find many interesting cases 
of recovery by judicious and careful treatment. 
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PARAPLEGIA. 

SECOND SERIES. 
WILLIAM GULL, M.D. 



The fbllowing cases of paraplegia, with those in the 
' Reports ' for 1856, though a miscellaneous contrihution, may 
perhaps serre for reference in the absence of a more syBtematic 
treatise on the subject. 

The labours of Lockhart Clarke, and Lenhoas£k on the 
minute structure of the nervous centres in health, cannot fail 
to give a new impulse to a more exact knowledge of the 
pathological changes to which they are subject. Something 
in this direction has been attempted. Those who are 
acquainted with the results of miuute anatomy, as applied to 
the cord, will admit that we may now hope for an exhaustive 
morbid anatomy of it, exhaustive, at least, so far as to enable 
us to determine the state of the ultimate tissue. 

Case XVII goes &r to establish an important point in the 
pathology of paraplegia, namely, that the spinal centres may 
be paralysed without anatomical change of their struc- 
ture. If this were certain it could not fail to give a new 
direction to our inquiries, and lead ue with more earnestness 
to investigate the nervous substance by other means than the 
microscope. Dr. Sankey's observation on the variable specific 
gravity of the brain, lets in some light in this direction. It 
ia from an increased knowledge of ' atomical,' as distinguished 
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&om 'anatomical' cxiaditioDs, that we may hope for future 
advances in neirous pathology. 

Case X7III presents a not uncommon history of chronic 
inflammatory degeneration of the columns of the cord almost 
latent up to a certain point, and then accompanied by a 
sudden aggravation of the symptomB. It may offer an occa^ 
sion to remark that in diseases of the nerve-substance, acute- 
neas of effects is do evidence of acuteneas of the lesion pro- 
ducing them. In the brain this is notoriously true, for every 
one knows that a sudden hemiplegia may result from local 
changes of the slowest and most passive kind. The same 
occasionally occurs in the cord. The bearing of this on diag- 
nosis and treatment is obvious. 

Case XIX is a remarkable instance of the limitation of 
disease to the posterior columns. The lesion was of the 
same character as in the preceding case. The symptoms con- 
firm the theory of Dr. Todd that the posterior columns are 
the channels through which the voluntary movements are co- 
ordinated. In this case there was not paralysis, but a want 
of controlling power. There was only a slight affection of 
sensation, proving also that the posterior columns are not 
mainly sutreervient to the sensory function. 

Case XX presented at the bed-side a rare symptom in para- 
plegia, namely, paralysis of both seventh nerves. This 
prevented the pronunciation of the labial parts of speech, and 
led to a suspicion of brain-disease until the kind of defect was 
pointed out. This accident was explained by the condition of 
the medulla oblongata. 

As it has been just remarked, on the one hand, that the cha- 
racter of a lesion of the nervous substance is not to be inferred 
from the ncuteness of the symptoms in respect to their develop- 
ment in time, so it may be added, on the other, that the amount 
of the lesion is not necessarily in proportion of the gravity of 
the symptoms. A very small amount of anatomical disease, 
or, as we seem to have proved in Case xvii, not enough to be 
recognised, may produce fatal effects. The degree of positive 
lesion was appreciable in this case, but it was in amount 
trifling. It was its seat which gave it its importance. It is 
in the treatment that we need to bear these truths in mind, 
as no doubt there is a proneness in the mind, as before said, to 
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estimate the activity and violence of a diiease by the rapid 
derelopmeat and danger of the symptoius, and, consequently, 
to ai^ravate it by too heroical interference. 

In Case xxi the limitation of the disease at its onset to 
the right side of the cord, and the suddenness of the early 
symptoms are the chief points of pathological interest. 

The occurrence of erysipelatous inflammation from the in- 
cautious application of heat, is an accident to which paraplegic 
patients are notoriously exposed. 

It does not seem unimportant to draw attention to the 
difference between capillaries mechanically incrusted with fat- 
globules as the result of disease ofthe tissue in which they lie, 
and that form of fatty degeneration which is precursory of 
atrophy. 

Case XXII shows that the substance of the cord may be da- 
maged by a violent exertion, without any affection of the bones, 
ligaments, or membranes of the spine. Whilst such injuries 
have an immediate interest to the surgeon, they have not less 
a deferred interest to the physician^ who is often called npon to 
treat the subsequent effects. It is on this account that I 
have recorded this case and Cases xxiii and xxiv. In Case 
xxui there waa bruising and ecchymosis of the posterior 
columns and ofthe grey matter, followed by hypersesthesia of 
the parts below. In Case xxiT there was, first paraplegia 
from concussion of the cord, recovery after a few hours; and 
subsequently, fatal paraplegia &om extravasation of blood 
outside the theca-vertebralis along the spinal canal. 

Cases XXV and xxvi are instances of progressive muscular 
atrophy from chronic disease of the cord. The early symptoms 
of such cases are like those which come on in lead-poisoning. 
The wrists drop and the hands become weak. It seems 
hardly necessary to assert that such symptoms are not 
pathognomonic of the presence of lead, as some have stated, 
for it must be obvious to any one who will consider the 
matter that in chronic affections of the cord in the cervical 
region the disease is not always so uniform in its seat and 
extension as to affect the muscles in the same order. In one 
case the arms may waste generally and equally throughout ; in 
another, the scapular muscles and those of the shoulder may 
be first affected ; and in a third, the interossei of the fingers, 
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the short muaoles of the thttmb, and tbe extenBore of the 
Triats may 6rst fail. The relation of the uerves of the bra- 
chial plexus to the cervical enlargement of the cord partly 
explains these differences, and what ramains obscore seems to 
require for its elucidation only a more accurate investigation of 
the distribution of the lesion through the cord in particnlar 
instances. 

Case xxTii and xxviii are recorded for the purpose of 
pointing out the occurrence of acute rheumatic symptoms 
after spinal lesioiiB. Mere pain in the joints and limbs, ge- 
nerally, is not what is here meant. It is too common an 
error to account for obscure pains by calling them ' rheu- 
matic,' to need any remark. The symptoms referred to 
are commonly regarded as pathognomonic of a rheumatic state, 
namely, swelling and redness of the joints; proiuse acid 
sweats; high coloured, scanty urine, depositing urates; &c. 
Our ignorance of the essential nature of acute rheuma- 
tism, prevents our asserting or denying that it may have its 
origin in a disturbance of the nervous force, but cer- 
tainly a condition apt to be confounded with it does so 
arise. In practice it cannot be an indifferent matter, 
whether according to popular pathology we set before us, as 
the object of our treatment, the elimination of a materies 
morbi, or a lesion of the nervous centres. 

Case xxiz is remarkable for its chnical history, and the 
apparent contradictions which misled the diagnosis for the 
first two or three years. It was a case of chronic thickening 
of the spinal membraues implicating and destroying the 
posterior roots of the nerves of the brachial plems. The 
disease was for some time so limited as to produce no other 
symptom than numbness of the left arm. 

The test by galvanism, proposed by Ducfaenne, was entirely 
fallacious. This excellent author, in a resumi of his deduc- 
tions on what he terms " faradisation," (electro- magnetism,) 
apphed to pathology, gives the following conclusions in respect 
to hysteric paralysis:' 1. Electro-muscnlar-contractility is 
normal in hysterical paralysis. 3. Electro-muscular-sensibiiity 
is on the contrary generally diminished, or altogether absent. 

' ' Db rfilectriaation localigfe,' p. 530. 
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S. Lastly, voluntary movements may be intact, iiotwithatand- 
ing the diminution or loaa of the electro- muscular-sensibility. 

All these conditions concurred in this case, aud yet it was 
one of organic lesion of a serious kind. 

The case affords a striking proof of the insidious origin and 
course of chronic spinal meningitis. The local action appears 
never to have been acute, and was unattended by those symp- 
toms of irritation which are supposed to characterise inflamma- 
tion of the membranes of the curd. 

The changes in the cord were probably subsequent to those 
in the membranes and posterior roots of the nerves. 

Cases XXX and xxxi are good examples of malignant disease 
about the spine affecting the cord. In one, the substance of 
the cord was sloughing; in the other, the proximity of the 
cancerous growth had induced only softening. In neither, 
was the nervous substance the seat of the new growth. At 
an early period, when there is nothing tangible, the symptoms 
in such cases are commonly referred to neuralgia ; the word 
'neuralgic,' for explaining symptoms, as the word 'idiopa- 
thic, ' for explaining causes, being of so easy use that it in- 
vites careless investigation. But, fur this, there are generally 
circumstances which would suffice for a sound diagnosis. The 
pain is more or less characteristic in its continuance and 
severity. Its seat about the spine is also a sufKcient cause of 
suspicion, since this region is not commonly affected with pure 
neuralgia ; added to which, coUaternl symptoms, if sought for, 
are often found to remove the difficulty. For instance, signs 
of pressure on the bronchi, where the dorsal region is the 
seat of the disease, or, as in Case xxx, the invasion of an ad- 
jacent organ by the malignant growth. 

Case XXXII is one of strumous tubercle developed towards 
the centre of the cord. The chief value of the case lies in its 
history, for the patient being an infant, as the arms only were 
at first affected, the paralysis might not have been regarded as 
of serious importance. Young infants are occasionally the 
subjects of paralysis of one or both arms, from the carelessness 
of nurses in tying the dress so as to produce pressure on the 
axillftry plexus. Not unfrequently also the paralysis of the 
period of dentition, the 'paralysie essentielle' of French 
authors, shows itself in one or both arms, whilst the legs 
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lemain unaffected. la both these forms the onset of the 
paralysis is sudden, and by that alone they would be distiu- 
guishable from such a case as the abore. 

Case xvii. — Complete paraplegia without lost of sensation ; 
onset of symptoms sudden ; {acute tabes dorsalis.) Death 
after fourteen days from acute peritonitis set «p by inflam- 
mation of the bladder; no discoverable change in the 
structure of the cord beyond slight softening of the texture ; 
no exudation, 

{Reporttd by Mr. DdKHAU.) 
Henry P — , xX. 32, deik to a Bolicitor in the dly, was admitted under my care 

into Guy'i Iloapilal, 23d December, ISS?. A tall, well-made, rather pallid, but 
otherwise health y-lookiDg man, saffering from entire paraplegia of the lower extre- 
mities and tphinctets, but without affection of sensatton. He stated that he bad never 
previously had any serious illness, but that two years ago he fell whilst attempting 
to jump over soiDe chairs. After a few days, all apparent effecta of thia accident 
passed away, and he considered himself in unimpaired health. In the summer of 
1857, he married, and gave himself to excessive indulgence in sexual intercoarte. 
He was otherwise temperate. For two or three monthi preceding the sadden de-' 
velopment of the paraplegia, he experienced at limes some difficulty in micturition. 
The urethra was healthy. On the 9th of December there was numbness of the 
lower eitremitiea extending as high as the knees, hut this was so slight as not to 
attract any attention at the time. On Monday the llth, he walked as usual from 
the suburbs to his business in the dty. About the middle of the day, as he was 
crossing his room, his legs suddenly became weak, and he would have fallen bad he 
not been supported. After a short time, he recovered sufficiently to walk vrith some 
difficulty to the omnibus, and afterwards &om the omnibus to his home. In the 
course of the afternoon he became entirely paraplegic, the urine and tece* pining 
involuntarily from him. There was no affection of the upper extremities except 
slight and transient formication in the hands. 

On admission, on the 23d, there was only a trace of excito-motor activity in the 
left leg, and none in the right. There was no appredable diminution of sensation. 
Movements in the chest normal. Pulse 120, feeble. Pupils dilated. Surface of 
trunk and upper extremities warm and perspiring. Legs cold. A sense of tightness 
around the chest, about the attachment of the diaphragm. Bowels inactive. Urine 
drawn off by catheter, acid. 

The day following his admission, there was noticed to be some osdema of the in- 
teguments in the lumbar region, especially on the right side. On the 26th, this 
had almost disappeared. The spine was normal. No change in the paralytic symp. 
toms. Occasional slight involuntary twitchings of thelegs. Ettctro-ctntractUitg ^ 
the otiacia good. Oaly the sUghtest trace of exdto-motor action and that limited 
to the left leg. The integuments over the sacrum reddened. Pulse 130. Skin hot 
and dry. Urine ammoniacal, and containing a large quantity of very offensive mucoid 
pni. The passage of the catheter was followed by much bleeding. During the 
n^ht of the 28th nausea and vomiting came on, with great prostration. Rea^ralion 
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Iborteie. Deith from cihatution on the morning of the 30th, the cue having been 
brougU to » i*pid teimialtion b; the luperrenlioa of scate peritonitii npon infltm- 
■Mtion of the bladder. The upper eitremitiea were nnaffected tbroughout with the 
exception of tbe alight and traniient formication noticed iboTe. 

Post-mortem examination, — Head not examined. About 
the base of both lungs, commencing acute lobular pneumonia. 
Lung-tissue otherwise healthy. Heart healthy. Inteatines 
covered by recent infiammatory exudation. Mucous mem- 
brane of bladder sloughing. Its muscular coat, and the pelvic 
areolar tissue, infiltrated with fetid pus and urine. Two false 
passages, one passing through the prostate and thence into the 
bladder, and the other passing into the areolar tissue behind 
it. No stricture of the urethra. Texture of kidneys' 
healthy. No trace of old or chronic disease could be disco- 
vered, either about the pelvis, in the pelvic viscera, or ia the 
bodies of the vertebrte. The larger veins were opened, but 
afforded no evidence of phlebitis. Integuments over the 
sacram beginning to slough, over the lumbar region they 
were cedematons. Meaibranes of the cord healthy. As the 
finger was passed lightly along the body of the cord it 
appeared to be somewhat softened at two points, in the 
middle, and at the lower part of the dorsal region ; but 
on the most careful microscopical observation nothing ab- 
normal was discovered in the texture either at these 
parts or in any other, though the cord was submitted to 
repeated and searching examination by the microscope. The 
epithelium lining the ventricle of the cord in the lower dorsal 
and lumbar regions was abundant, but normal. A few 
granules of brain-sand were found in the posterior columns, 
about the middle of the dorsal region. No traces of in- 
flammatory exudation anywhere, cither in the cord or in its 
membranes, nor any evidence of degeneration of the nerve- 
tubules. 

Remarks. — When this patient came under care it was 
thought that the paraplegia was tbe result of ramoUissement 
of the substance 'of the cord, which had (as not unosually 
happens) been more or less latent in its progress, the sudden 
paraplegia coming on when the conducting tubules have reached 
a point of degeneration which destroys their continuity. The 
examination of tbe cord did not confirm this diagnosis. In 
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tlie present state of nervous pathology, the case remains un- 
explained. It is confessedly difficult to establish a negative, 
but the difficulty was met with unusual care in this case. 
Hours were spent in the examination of the cord, but with 
no other result than to show that there was no appreciable 
lesion of it, besides a slight and doubtful softuess of the tissue 
at two points. We may, therefore, certainly conclude that 
the spiual cord may have its functions impaired and even lost, 
and that suddenly, as far as the power of motion is concerned, 
without any distinct amount of anatomical lesion. Some 
writers have thought that the cord might be paralysed by 
B morbid impression made upou it, through incident nerves, 
and independently of any lesion of structure. Mr. Stanley 
sought to establish this in reference to disease of the kidneys, 
believing that these organs when congested, might, through 
their nervous connections, set up paraplegia. I have shown in 
another place ('Med.-Chir. Trans.,' 1854), that the cases re- 
corded by that author do not support his theory. In the in- 
stance before us, there was no lesion of the kidneys or of the 
pelvic viscera, preceding the paraplegia; nor does there in 
the history of the case appear to be any sufBcient cause for 
the paralysis, unless we accept it as one of acute tabes dor- 
salis, resulting from over sexual indulgence. Had the case 
not been rapidly terminated by cystitis and acute peritonitis, 
the cord, examined at a more advanced period, would, in all 
probability, have presented definite degenerative changes ; or, 
perhaps, it might have recovered itself by the slow processes 
of nutrition. It is worthy of notice, that sensation was not 
affected. In the treatment, cupping, blisters, and mercury, 
wonld have been obviously inappropriate. Wine and opium 
moderately in the beginning ; and at a later stage the mineral 
tonics, were the means indicated ; but, unfortunately, as too 
often happens, the accidents of the paraplegia, the pelvic 
complications, gave no opportunity for the successful issue of 
the case. In this respect, women have the advantage over 
roen, catheterism being less needed, or when required, less 
liable to produce injury in them than in the male sex. 
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Cabb XVIII (Plates I, II). — Numbneta and weakness of legs for 
several months ; sudden onset of pain and increased debility ; 
no impairment <^ sensation ; temporary increase of voluntary 
power under the use of strychnia, soon followed by complete 
paraplegia ; retro-peritoTieal abscess between bladder and 
uterus. Death from peritonitis : remarkable atrophy of the 
gray substance of the cord ; chronic inflammatory degenera- 
tion of tfte posterior columns. 

(Rlporttd by Mr. Dukhau.) 
Hirri«t B— , nt. 50, (?) hut looVing much oUer. A widow emplojwd m ■ aune. 
Admitted into the hospittl 10th December, 1857. Seven week* before Ihia, she wu 
luddenl; leized with acate pun in tlie right Coot, so severe Ihst she could not move 
the leg. In i few diyi the left foot wu similarly tfTected. The pain gradnslljt 
iubiided, bnt only to return St intervils is severely ss ever. The muscular power 
hecsme it the same time impaired. Slie could mOTe the limbt when lying down, but 
not love her bed. On queitioning her, it appeared she had for some time 
felt uncomfortable tenistions in the legs, with sUght numbness, snd ■ feeling of 
debility, but wu able to peribrm ber daties until the time of the sudden seizure of 
pain. When ghe came into the hospital, there was only just sufficient voluntary 
power over the legs to flex them slightly, the left rather the most. Occaiional feeble 
involuntary jactitations, and distinct but not very marked eicilo-motor movementa. 
Sensation not impaired. Urine drawn olf by catheter, ammoniacal and con- 
taining mucus. Pain over the abdomen ; occuional vomiting. Strychnia wsa 
given in doses of 1-16 grain. Under its use the voluntary power was for a few 
days rapidly increased, but at the end of a week the spasms of the legs were so 
violent the medicine coald not be continued. The cord wssi eft exhausted, and, 
at the end of five weeks after her admission, the legs were completely paralysed, 
and no eicito-iuotor movements could be produced. Sensation now seemed to be 
impaired, but the patient at this period of ber illness lay for the most part in inch a 
dull and stupid state, that it was difficult to fonn a sstisfactary opinion on certain 
points. The skin was abraded over the sacrum and trochanters. Highly offensive 
Brine dribbled from the bladder. She would not submit to have anything done with 
the catheter, on account of the pain it caused her. She Uy In a state of semi^coma, 
and died exhausted, February 5th, 1B5S. 

Post-mortem examination. — Body wasted. Head not ex- 
amined. Spinal boneBj ligaments, and theca-verteb rails, 
healthy. Arachnoid normal, with one or two fibroid plates on 
the risceral layer. Spinal cord in the lower dorsal region 
small, and soft to the touch; the anterior fissure gaped open. 
Examined in the fresh state, abundant granule-masses (exuda- 
tion-cells, &c.), having the usual appearance, were found in the 
colnmns. On section, the centre of the cord formed an 
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irregular depression from atrophy of the gray substance. 
These changes were, however, more definite after the cord 
was hardened by immeraion in spirit and thin sections made 
of it. The atrophy affected the fibrous portion of the gray 
substance. The caudate veaicles had their normal position 
and structure. There was no exudation amongst the gray 
substance. The symmetry of the changes in the columns, and 
the mode of extension of chronic dLsease in them, are well 
shown in Plates I and II. The lesion was due to chronic 
inflammation and concomitant atrophy of the tissue, with sub- 
sequent fatty degeneration of the newly efi^used matter. The 
fatty incrustation of the capillaries was a mechanical result, 
as shown in Case xxi. Cortical portions of both kidneys full 
of points of suppuration. Pelves, ureters, and bladder acutely 
inflamed. A lai^e retro-peritoneal abscess between the bladder 
and uterus, hut uot comranuicatiog with the bladder. Becent 
inflammatory effusion over several coils of intestines in the 
pelvis. Viscera of chest healthy. 

Remarks. — An inspection of the sections given in Plates 
I and II will show how much could he expected from treat- 
ment. It cannot be objected that the lesion there depicted 
does not convey a true impression of what existed during life, 
since there is no evidence of recent changes. It is an impor- 
tant consideration in the treatment of diseases of the nervous 
centres, how far the symptoms are due to irremediable changes 
or not. A lesion of the nervous tissue may be cured — or, at 
least, be in a state which, if it were in the skin, or muscle, or 
gland, would be called cured — and yet, according to the 
patient's estimation, the disease may remain. We too often 
think of symptoms as substantially the disease; and if this 
false view guides our treatment we cannot fail of doing 
harm. We waste the feeble powers of an already partially 
dilapidated system, instead of recognising the dilapidation as 
an essential and permanent condition of the body we have to 
treat. 

The therapeutical agency of strychnia in organic lesions of 
the cord has yet to be proved. Jud^ng from its 60*6018, we 
should say its direct operation on the tissue was the very 
reverse of nutritive, or reparative. If function is, as there 
can be no doubt, the effect of a mode of disintegration, agents 
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which directly increase foDction must produce a disintegrating 
action. If this be a sound ioference — and experience leada to 
the same conclueion — strycbaia has but a limited therapeutic 
application in paraplegic affections. It is well known that 
immediate and striking effects can be produced by this drug, 
but these are often followed by hopeless bankruptcy of the 
spinal power. In giving strychnia, our object should be to 
produce no greater change of the tissue than shall, by the 
stimulus of waste, increase the power of nutrition, as we ex- 
ercise an organ to favour its healthier growth. This requires 
not only a diagnosis of the conditions producing the paraplegia, 
but a careful adaptation of the dose of the medicine, which 
is often a difBcult point. I have seen one twenty-fourth of a 
grain given twice a day for only two or three days, in a case 
of chronic paraplegia, apparently depending upon softening of 
the cord, set up very decided irritation. So unstable is the 
structure of the nervous tissue in some of these cases, and 
so delicate, in proportion, most be our interference by reme- 
dial agents. 

Case xix {Plate III, a, b). — Chronic inflammatory degenera- 
tion of the posterior columns of the cord throughout their 
whole length. The disease strictly limited to the posterior 
columns. Frequent vomiting. Emaciation of the voluntary 
muscles generally. Paraplegic weakness of lower extremities, 
characterised by a want of control over the contraction of the 
muscles. Congenital misplacement of the ascending colon, 
which became twisted on itself. CiBcum sloughing. 

William J — , let. 2S, oi the middle stature; f^r hair; emaciated; aniiauB ex- 
presaion ; large bead ; broad and prominent forehead. Though he had never been 
robuat, he had good health aatil tbe beginaiiig of the year 1SS7. He was first 
Mized with Tomiting, which came on without any discoverable cause, and lasted for 
several dlfi. As he lecoieied fiom the attack the legs became weak. After three 
monthi he bad a aecond attack of loiniting, followed b; an increase of weakness in 
the legs. He waa admitted into Guj^'a Hospital uoder my care, November 1 1th, 1957, 
He waa then unable to stand without support. In a recumbent position he could 
flex and extend the legs with aome freedom, but the movements were sudden 
and vague, from want of control over the action of the muscles ; the spinal centres, 
when stimulated b; the will, seeming to shoot off their influence at once, making 
the feeble mnsclet contract to Ibeir full extent with a jetk. In other words, there 
«U no powei to legulate the muMnlar contraction. The moTements of the flngera 
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were •lio wmtiog in precuion. He wu ftwkwud Id hudling ludl objeeU, or in 
applying the hand to gmip Urget ohm. Tho muiciet were thin tnd flaccid, cor- 
reapODding to the general eni»ci»tion of the body. The miiMnUr imUhility wm ei- 
cwMve. Weak currenti of electricity, not lufflcient to affect healthy mnscles, eicited 
irell-maAed contraction ; whiltl a little itronger. bat yet very moderate dose of 
electro-magaetiioi, produced cramps lastingfor wTeral seconds after the slimuloawia 
diseoDtinued. The arms were weak, with an obvious want of control o»et the toIud- 
tary mOTemeDts. There was numbness of the feet and hands, and a burning formica- 
lion in the fingers and toes. The sensition of the other parts of the body was normal. 
No inTolontary contraction of the legs. Sphincters good. Urine acid. The loner 
riba depretied, and but little moved in inspiration. Headache; Tcrtigo; cerebral 
oonforion ; tinnitus. Pupils largely dilated, the left the moit ao ; tight dim ; occa- 
wonaliytraniieiitamBuro^. Sleep disturbed by dreams. Frequent nausea and Tomitiog, 
with pain from the epigastrium to the spine. Abdomen not diitended; loft. Skin 
hot and perspiring. Pulse permanently quick, 126, imall, and feeble. Respiration 32. 
3piue straight. No tenderness on pressure or percussion. He could give no account 
of any accident or injury to the spine, except such as might have resulted from a 
fall, flat on the hack, from the height of a few feet, eight years hefiire hia'aymptoms 
began. His habits had been temperate. No syphilitic taint. 

After admission into the hospital he continued to have repeated attacks of 
vomiting, lasting for many days, uninfluenced by any remedies. The vomited 
matters were copious, greenish, andmacous. The bowels contiuned to act freely, but 
vrithout relief to the sickness. The irritability of the stomach was attributed to the 
state of the cord. The attacks of vomiting increased his anxious aspect. The 
paraplegic lymptoms continued unchanged. There was, as before noted, beadadie 
and vertigo, and sometimes transient amaurosis. The pnpila remuned permanently 
dilated, and with the same inequality. The pulse quick (120 to 130), and feeble. 
On only one occasion was the urine noticed to he alkaline, when first paaied. It 
never contained mucus. There was no baBd-like sensation around the abdomen. 
He often complained of pun from the epigastrium through to the spine. About the 
middle of Pebmary, IBaB, he first had a tense of bearing down about the rectum, 
and complained of great distress after an action of the bowels, and of startings in the 
legs. March Bthhe had an attack of vomiting, apparently such as had often occurred 
before. This continued on the 9tli. On the 10th he was collapsed and pulseless, 
with cold sweats, and other symptoms of ruptured intestine. There was no cerebral 
oppression. He diedonthe llth. 

Poat'tnorlem examination. — Body emaciated. BnuD healthy. 
Thoracic Yiscera healthy. Fecal extravasation into peritoneal 
cavity. Intestines adherent by recent lymph. Omentam 
contracted into a cord-like mass, and firmly adherent to the 
left side over the pubis. Ccecum fallen into the cavity of the 
pelvis. From it the ascending colon passed directly to the 
left side towards the spleen, and then curved down again 
before becoming continuous with the descending colon. This 
displacement of the ciecam and asceoding colcm arose from a 
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congenital (?) Absence of the meso-colon on the right Bide. 
The ascending colon, at its commencemeDt, was partially 
twisted upon itself. Both it and the caecum were dark 
coloured, and sloughing to a large extent, from mechanical 
obstruction. The spinal cord had its normal appear- 
ance and conaisteace, except, perhaps, a small portion in 
the dorsal region, which seemed rather softened ; but this 
was doubtful, and was only such as an accidental tension in 
moving it from the canal might have produced. Sections of 
the cord made at the time gave no further evidence of disease. 
The membranes were healthy. After hardening the cord, 
and making fine sections, it was seen that the posterior 
columns were atrophied throughout their whole length, and 
amongst the tissue were numerous exudation- cells in a state 
of fatty degeneration (granule- cells). The posterior roots and 
the lateral columns were normal [Plate III). The disease 
was limited above by the commencement of the medulla ob- 
longata. No degeneration of structure had occurred in this 
part. 

Remarks. — The relation of morbid conditions to each other 
is often difficult to determine. It was so in this case. The 
oldest disease was no doubt that discovered in the abdooien ; 
the absence of the meso-colon on the right side was evi- 
dently congenital, and probably the adhesion of the great 
omentum dated also from an early period. It was these lesions 
which brought about the fatal result. The steps of the pro- 
cess may be looked at in two ways. It may be admitted that 
a csecum and colon left to float free were in danger of getting 
into positions unfavorable to the propulsion of their contents, 
and thus of occasioning attacks of vomiting, such as ushered 
in the other symptoms in this case, and continued to harass 
and distress the patient throughout his illness. It may also 
be thought probable that attacks of abdominal disturbance 
might, through incident nerves, set up a secondary lesion 
in the cord. This, however, is doubtful, and it is more in 
accordance with our pathological views to refer the early at- 
tacks of vomiting to the lesion of the cord itself, ns the 
primary disturbance, especially since the degeneration of the 
columns extended up to the neighbourhood of the medulla 
oblongata. With this view, it is not difficult to understand 
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how the congenital defect in the colon should be brought into 
fatal operation hy irregular periBtaltic action bo induced. 

The limitation of the disease to the posterior columns was 
remarkable (Plate III, a, b). Though they were degenerated 
throughout their whole length from the lumbar portion to the 
medulla oblongata, neither the posterior roots of the nerrea, 
nor the adjacent parts of the lateral columns, were ia any way 
involved in the degeneration. We might, from this strict limit- 
ation of the lesion, hope to gain some unequivocal evidence as 
to the physiology of these structures. 

The affection of sensation was limited to numbness, and 
formication of the hands and feet. Dr. Brown-Sequard has 
shown, by transverse section of the posterior columns in 
animtds, and by instances of disease in the human subject, 
that where the posterior columns are destroyed for a hmited 
extent, as by ' pressure of a tumour, hypersesthesia is pro- 
duced in the parts below the injury ; in both extremities if 
the lesion affects both columns, but only on the side of the 
lesion if one column is affected. When, however, the pos- 
terior columns are destroyed throughout their whole length, 
instead of hyperesthesia, there is loss of sensibility to some 
degree. Not that the posterior columns convey, according to 
this observer, sensitive impressions to the brain, but, because, 
being in part channels through which the fibres of the posterior 
roots reach the gray matter, if they are destroyed or dege- 
nerated throughout, a certain number of sensitive fibres must 
be destroyed also. So far theory coincides with the facts 
noticed in this case. 

The same physiologist believes that the special function of the 
posterior columns is for the reflex movements. These functions 
ought, therefore, to have been destroyed, or at least greatly 
diminished. Nothing in favour of snch a theory was, however, 
noticed, except the general muscular emaciation. 

The sphincters of the rectum and bladder continued to 
perform their office. The muscles remained in a state of 
hyper- excitability to the galvanic stimulus. I do not know 
liow far the state of the colon might be referrible to a loss of 
the reflex power- 
Neither were the phenomena more in favour of the valae 
of the test proposed by Dr. Marshall Hall, for the diagnosis 
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of cerebral paralysis from B^iiial paralysie, since accordiag 
to that, the irritability of the muBcles should have been much 
diminished, the disease beiog in the cord; but, on the con- 
trary, it vas remarkably increased. 

This brings us to the theory of the posterior columns 
proposed by Dr. Todd, that they " propagate the influence 
of that part of the encephalon which combines with the 
nerves of volition to regulate the locomotive powers, and 
serve as commissures in harmonising the actions of the several 
segments of the cord." The want of power in this case to 
regulate the action of the muscles was very characteristic. The 
legs, when drawn up, as they could be freely, were drawn up 
with a sudden jerk, and extended in the same manner. The 
voluntary movemeats of the hands were also fumbling and 
vague. 

The limitation of the disease to the posterior columns, coin- 
cides with what is generally found. There is evidently a 
tendency in lesions to spread longitudinally in the cord 
rather than transversely through it. Probably from homo- 
geneity of structure or from the arrangement of the blood- 
vessels. 

Such complete and symmetrical isolation of a structure 
is very suggestive of an independent functioa. 

It is unnecessary to refer particularly to the character of 
the morbid changes in this case. They were evidently of 
that kind which we denominate by the term "chronic inflam- 
mation." Atrophy of the proper tissuCj with exudation, which 
corpusculates and then becomes fatty. This change was pro- 
bably induced by the fall on the back eight years previously. 

In the ordinary mode of examination the disease of the cord 
in this case must have been overlooked, and it would pro- 
bably have been regarded as one due to cerebral diseRse, 
though certainly there was no evidence of it post mortem. 
Clinically, there was more to support such a view, namely, 
headache, vertigo, cerebral confusion, tinnitus, dilated pupils 
(one larger than the other), dim vision, occasionally transient 
amaurosis, sleep disturbed by dreams, &c. These symptoms — 
together with power to move the limbs when in a recumbent 
posture, but inability to stand without support, and apparently 
a great increase of all the symptoms when the patient is in a 
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vertical position — led Dr. Baillie to assume that tbe seat of 
the disease iii these cases is in the enceplialon. In the year 
1848 I proposed a classification of paraplegia which should 
recognise the existence of such cases ; but a better method of 
investigating the morbid changes in the cord daily lesseoB the 
number of instances referrible to such a division, and makes 
it doubtful whether paraplegia properly so ciilled is ever due 
to lesions which are strictly cerebral in their seat. 



Case xx. — Paralysis of both seventh nerves ; nearly complete 
paraplegia of lower extremities; weakness of upper extremities; 
on^et of symptoms acute. Death on the ninth day. For some 
months preceding the invasion of the paraplegic symptoms 
pains in the left arm and slight wasting of the muscles, sup- 
posed to be rheumatic ; wasting of the gray commissure on the 
left side of the cord in the cervical region ; recettt infiam- 
matory exudation into the tissue of the meditila oblongata and 
into the gray commissure of the cord. 

Mr. E — , Kt. 59, begin to tnffer from pain in the left inn, (rom the (houlder ta 
the elbow, at the end of tbe jear 1B5S. The pain continued some monthi, and left 
the arm neak and ahgbtl; wasted. Thii vas regarded u a rhenmatic afTection. 
There wa) no anesthesia ; Ut. E — vras in other respects in good health until 
Cbriltmas, 1SS8. He coutd ^Te no more precise description of the beginning of hii 
indisposition than that he was languid. He spoke also of an occaiional feeling 
of coldness between the shoalders and down the spine, attended with di|. 
tregsing rigon in the spinal mnscles. At tbe bq^inning of March, 1858, be bid 
bilious vomiting, with pain in tbe right bjrpochondriiim. He was able to continue 
tbe active duties of hia profession as a medtcat practitioner, and ^ve a public lecture 
on the evening of tbe 29th of March, bat said that he felt more weik and tremulous 
on that da; than usual. He Ttsiled his patients on the 30th, and appeared in his 
ordinary health, bat in the evening camplsined of constricting pains in both arms, 
from tbe shoulders to the insertion of the di^ltoid muscles. On rising from bed on 
the morning of the 31st he found bis legs too weak to lupport him, and from that 
time hia paraplegic ijunptoms mpidly increased. I visited him on the 4lh of April. 
There was then entire inabilit; to move the muscles of eipreuion on either side of 
the face. The involuntary action of tbe orbiculares palpebriruni continued, hut the 
eyes could be only partially closed by volition. Tbe features bung motionless. He 
first noticed the paralysis of tbe face the day previous, when attempting to put np 
his lips to kiss his wife. The motor end sensitive diviiions of the Sftb nerves were 
Duafl^cted, except slight aniestbesia of the first division on the left side. Motions 
of tbe eyes, viuon, bearing, taste, and deglutition normal. Respiration chiefly abdo- 
minal, the movementa of tbe lower ribs being defective. NumbiMH <4 the finger* 
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«f both baodt. Hoicmenti of apper Extremitiei free. He lay aapine with the leg* 
extended lad poirerleu. MuicIm flaccid. No eidto-motor moTementa on irrita- 
tatidg the tolet of the feet ; Kuiation impaired, and a fealiag u of a board preued 
^init them. The iphincters retained their power. Urine pala itraw-coloar, add. 
Intelleet pafectl; clear. Tongue protnided atiaight. Articulatian perfect for all 
word) not ceqniring the nie of the lipi. LabiaJa could not be pronounced. Pulie 72. 
Respiration tranquiL On cloaer inquiry a> to anj premonitoiyaralptomi it was elidled 
that, in the Bummerof 1B57, on one occaiion, in aleep, an eiacBation had palled from 
bim inrolantarily. This wai the only evidence of ipinal disorder, except that given 
above. On the 6th there wm a alight return of power over the muscles of ei- 
prei^an. The paraplegic irmptoms, however, were unchanged. On the Btb the 
respiration was more ftehle, and chieflj abdominal. Tongue dry and brown. 
Dribbling of urine. When roused he waB quite collected, but left to himself there 
was wandering delirium. Movemenli of arms very feeble; slight subsultua. He 
died in the eveoing very tranquilly, the breathing ceasing so gradually that the laat 
Tcapiration could not be told. 

Post-mortem examination. — Rigor mortiB well marked, both 
in upper and lower extremities. Large amount of sub- 
cutaneons fat over chest and abdomen. Muscles of lower extre- 
mities well developed. Left arm slightly less muscular than 
right. Large deposit of fat about the base of the heart and 
over the right ventricle ; valves healthy ; aorta extensively 
atheromatous. Lungs healthy. Universal, oldj tough adhesions 
between the diaphragm and upper surface of liver. No cor- 
responding adhesion of the pleura above. Kidneys large, 
tunics easily stripped off; surface smooth. Bladder healthy. 
The convolutions of the hemispheres of the brain separated by 
clear snb<arachnoid effusion. No other abnormal change. 
Corpora striata, thalami optici, cerebellum, and pons varolii 
healthy. The basilar and vertebral arteries opaque and rigid. 
The tnmks of all the cerebral nerves healthy. Bones, liga- 
mente, and membranes of the spine healthy. In the cervical 
aud doreal regions the substance of the cord was to the touch 
Bomewhat softer than natural, but no other unequivocal change 
was discoverable by the unassisted eye or by the aid of a 
common lens. On hardening the pons varolii, medulla 
oblongata, and cord, and preparing sections after a modi- 
fication of Lockhardt Clarke's method, it was seen that in 
the anterior part of the commissure, throughout the length 
of the cord, but principally in the lumbar and superior 
cervical regions, and throughout the structure of the medulla 
oblongata, but chiefly at its superior part, there were exu- 
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datioa-celts scattered interstitially amongst the tissue; they 
were also seen, but more spanngly, in the lines of areolar tissue 
which radiate through the white substance and amongst the 
deeper part of that which dips into the anterior commissure. 
There was no want of continuity nor any destruction of the 
nervous tissue. The cells were recent. They had not under- 
gone fatty degeneration. The amount of the exudation was so 
small and its distribution such that no lesion was visible, ex- 
cept under the higher powers of the microscope. It was then 
very distinct, and remains so in the sections preserved in Canada 
balsam. In the cervical region on the left side there was 
wasting of the gray commissure and a development of fibrous 
tissue in its place. 

Remarks,~—The supposed rheumatic affection of the left arm 
was referrible to the changes in the gray commissure in the 
cervical region. This change was very limited iu extent, but 
still very definite when transparent sections of the cord were 
examined. The experiments of Brown-Sequard — which go to 
prove that injury to the gray matter of the cord on one aide 
alters the sensibility on the opposite side of the body — seem 
opposed to the facta in this case. It is probable, however, that 
the painful affection of the left arm was due to a lesion of the 
XDotor nerves — the chronic changes itt the muscles subjecting 
the textures to unnatural tension. 

The paralysis of both seventh nerves was a striking incident 
in the case. It was referrible to the central changes which 
extended through the tissue of the medulla oblongata. The 
Qerve-trunks and surrounding parts were healthy. The exu- 
dation estimated in mass was very trifling, not sufficient indeed 
to give unequivocal evidence of its presence but for our im- 
proved methods of research. It is not, however, to be forgotten 
that its seat was in the most important part of the nervous 
centres, where nature has afforded no surplusage. 

The defective speech led those about the patient to suppose 
the symptoms were due to disease of the brain. It, however, 
needed but little investigation to show that this defect was 
entirelydue to paralysis of the lips, and was limited to the pro- 
nunciation of labials, other parts of speech being pronounced 
distinctly. 

The intellect was undisturbed. The patient gave a very clear 
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account of himBelf. The tongue was moved freely. Digestion 
unimpfdred, and the breathing natural. 

The diagDOsis waa of Bofleoiug of the cord, but strictly 
speaking this was not the lesion. It was an inflammatory 
exudation into the more vascular parts of the cord and me- 
dulla oblongata. To what condition of the circulating fluids 
or of the blood-vessels this was attributable is conjectural. 
The patient was a beer- and porter-drinker, his subcutaneous 
tissues were loaded with fat, his age 59 : — conditions which 
are associated with and favour a gouty state, no doubt much 
oftener than the occurrence of distinct gout would seem to 
indicate, for a patient may be gouty who has uever had gout, 
as one may be poisoned by marsh miasm who has never had 
agae. There was no history of injury or o£ exposure to cold. 
The e£Fasion under the cerebral arachnoid was probably the 
result of that capillary paralysis (congestion) which comes on 
in death from disease of the nervous centres. 

Case xxi. — Sudden paralysis of right leg; partial recovery, 
after five months, acute paraplegia ; eryxipelas and conse- 
cutive pneumonia from the application of heat to the legs. 
Irritative fever, and death in two weeks. Recent softening of 
the cord in the dorsal region ; old degeneration of the 
right lateral cohtmn, vnth fatty incrustation of the capil- 
laries. 
Ed. M — , Kt. 34, a man of dissolute habiti, but originally of a itroog and well- 
developed constitution. At the end of November, 1B53, on riling from hia bed 
felt himielf luddenl; powerleu in the right leg. He had at tbe ume time 
pain in the lumbar region, extending to the hypochondria. Tbere wu no 
anKSthesia. He asierted that he bad felt nothing wrong with him«elf previouily ; 
and, Mt far as he knew, there bad been no premonitory lymptomi of the para- 
Ijtia, For more than a month the leg remained completely paralysed, " there waa 
not the ilighleil power ofmotion in it." Pftin in the course of the sciatic nerve. 
Urine drawn off by tbe catheter ; ammoniaca]. Frequent priapism with ipermatic 
diacharges (aa proved by microscopic eiamination), but he wae not himself aware of 
any excitement of the genital organs when questioned about it. He wu treated by 
Mr. 'William Hills with laiatives, the preparationi of iron and itrychnia, and by gal, 
Tanism. Slowly the pain left him, and he recovered some power over the leg so as 
to be able to stand upon it, and to walk with the aid of a stick, but he could not 
flei the muscles of the hip-joint. With this improvement, he reUpaed into hii former 
habits and after a week rather suddenly became paraplegic He was admitted into 
the hoaptal April 29th, 18S4. Tbe right ieg wis then wasted and completely para- 
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Ijted. Slight power rGmiined in the left leg, tad tbeie wm fre^aeot iDTolunUi; 
JBCtiUtian of it. It «u iwoUea from eryiipeUtout iDBMnmatiOD which bad 
eitended from abuUi ouged by the application of a hoc bottle. IrritatWe fever fol- 
lowed, Bod deith at the end of a fortnight from tbe time of the reUpie. 

Post-mortem examination. — Oq the left leg superficial ex- 
coriations and the remains of blebs. Subcutaneous cellular 
tissue containing collections of pus. Sapbena vein not impli- 
cated. Bones, ligaments, and membranes of spinal cord 
healthy. Large quantity of transparent cerebro- spinal fluid. 
In the upper dorsal region the substance of the cord was 
softened to the extent of an inch ; exudation-cells scattered 
through the tissue. In the right lateral column, near the 
same part, the tissue was atrophied and the capillaries 
incrusted with oil-globules (flg. 1). 

Kg. 1.' 



The fatty matter could be removed by ether, leaving the walls 
of the vessels apparently normal. This change was strictly 
limited to the right side of the cord. Recent lymph on lower 
lobe of right lung. Pneumonic consolidation of the bases 

' Sketch of capilluiea incmsled w[th oil-globules, caae xxi. 

. Google 
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and posterior parts of both Inogs. Liver pale, weight four 
pounds three ounces. Kidueys congested, weight 12 ounces. 
Mucous membrane of bladder thickened, congested, and 
greenish. 

J2effwirit«.— The chief pathological interest of this case hes in 
the suddenness of the paralysis in the first instance, and its 
limitation to the right leg. The cause of this was plainly made 
out on examination of the cord. The incmstation of the ca- 
pillaries with oil-globules appeared to be nothing more than a 
mechanical result, and not due to a degeneration of the coats 
of the vessels. In pathological changes of the nervous sub- 
stance we ma; distinguish these two conditions. In the one, 
the changes in the capillaries are probably antecedent to the 
lesion of the textures, and in the other consecutive to it. 

It is a matter of speculation what set up the softening. 
Dissolute habits induce many conditions predisposing to such 
a change ; and amongst them, perhaps, none more efficient than 
the contamination of the syphilitic virus. In softening of the 
brain there can be no doubt of this connexion, and that, too, 
apart from any noticeable cachexia. 

The seat of the softening corresponded with that so fre- 
quently found in other cases. The dorsal region, from its 
position and oi^nization, is exposed to lesion, and the cord 
has, perhaps, at this part, less resisting power than at other 
parts which are more highly organized. 



Cask xxii. — Paraplegia supervening two days after a violent 
exertion in lifting a heavy weight ; sqftening qf the cord op- 
posiie the fifth and sixth dorsal vertebra ; no injury of the 
membranes, ligaments, or bones of the spine. Death after 
six weeks, 

Bicbard A — , al. 25, of k laAer delicate conatitiition, wii at hit usual occupation 
M a labourer in the Commerdal Docks, on Saturday, NOTCmber 22d, 1S5G, when, 
after lifting laioe deala, he felt a gudden pain in tfae back. He talked to his borne, 
the dittance of a mile and a half, and the foUoiring day waa apparently quite welL 
The neat morning (Monday), an waking, the legi were paralyied. When admitted 
into tbe hoipital, November 26th, there waa complete panplegia, it bed-iore bad 
already be^n to forni over the lacmm, and ammoniacal orine dribbled ftom the 
bladder. He died eihauated, Jannary 2d, 1857. 
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Poit-moriem examination. — Body emaciated ; large bed-sore 
exposiag the vbole length of the sacmm. The bones and 
ligaments of the spine in the other regions were carefully ex- 
amined, but no trace of injury was discovered. Opposite the 
fifth and sixth dorsal Tcrtebrse the cord was softened through 
aU the columns into a thick, greenish, muco-puriform fluid, with 
a tinge of brown. Examined by the micrwcope, it was seen to 
consist of disintegrated nerve-tissue, with a few irregular col- 
lections of granules. The cord was not enlarged at the softened 
part, nor was there any trace of inflammatory exudation in it or 
upon the memliranes covering it, though .to the unassisted eye 
it had the appearance of an irregular undefined abscess. The 
lumbar and cervical portions of the cord had tbe normal 
appearance and firmnera. A. large portion of the lower lobe 
of the right lung and half tbe upper lobe of tbe left were 
hepatized. Heart normal. Liver large and fatty. Com- 
mencing supptiration in tbe cortical substance of the kidneys. 
Mucous membrane of tbe pelves greenish, with patches of 
adherent fibrinous exudation. This condition of the mucous 
membrane was continued through the ureters into the bladder. 
Tbe bladder contained a quantity of muco-pnrulent fluid. 

Remarka, — ^This case shows that the substance of the cord 
may receive an injury through violent muscular exertion, 
whilst the surrounding textures escape. Why this should 
rather occur in the dorsal region is obvious ; since the curve 
of the column is most marked and most variable, and tbe body 
of tbe cord is thinnest, at this part. It is a matter also of 
common chnical experience that the cord is very prone to soft- 
ening in the dorsal region, from which we may, perhaps, infer 
that, in addition to its being here more subject to injury, it 
has a more feeble orgauization than tbe cervical and lumbar 
enlargements. The change in the cord was seen by tbe mi- 
croscope to be due to mere disintegration. There was no 
evidence of any plastic exudation. The greenish and brownish 
tints of the softened part were probably due to blood-colour- 
ing matter. We may infer, from the quality of the local 
changes, which appear to have been quite passive, and from 
this slight coloration, that the immediate eflfect of the injury 
was upon the capillary circulation, leading to effusion of blood 
and consequent atrophy. 
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Cabe XXIII. — Cimcuasion of the cord in the cervical region 
from direct violence ; ecchymoaia into posterior horn of 
gray matter on left side, also into anterior horn on right side 
and into the posterior columns ; loss of sensation immediately 
after the accident, followed by hyperesthesia ; paralysis of 
legs, l^t arm, and sphincters. Death thirty-four hours from 
the accident. 

{Reported by Hr. Bamkabt.) 
Jowph K— , let. 33, ■ coal-porter, itrong and healthy, was can7iDg a tack of coali 
on hia back, down ume eellar-itain, lihen hia foot slipped forwards &om aoder him 
and he fell, tbe sack of coale falling upon him. On hia admission, immediatel; after 
the accident, 3 p.m., Jnne 22d, I85S, there was loss of motion of both legs and of 
the left arm. The sphincters were paraljaed. There waa entire losa of senaation 
in tbe left arm aa high as the deltoid. Tbe right arm he could move, and had per- 
fect lensatioD in it. On euminiBg the state of aensation in the lower extremities, 
it was found that he could feel about the feet and on the outer side of thighs, but not 
on the anterior and inner aurbce. During the time mark) were being made on 
the akin to indicate the ttate of the senaation at different parts, it waa found to vuyj 
retoming to spota where It had jual preiioualj beea abaent. Apparently the most 
diitaat parta recovered flrsL Slight priapiam. Breathing diaphragmatic. After a 
few hours, lensation returned in every part. As the skin became warm, he com- 
plained of pain when lightly touched. For instance, when the finger-nail waa 
paaaed but lightly along the skin he would exclaim, " Don't prick me \ don't hurt 
me I" The day following, the senaibility of the surface appeared to be eiceiajve, 
judging by his eiclamationa when the skin was touched or pinched. This was 
eapedally noticed iu the right arm. Priapism, which existed when he waa ad- 
mitted, passed off after two hours, bat returned the day following. He conti- 
nued to have power to move the right arm. He died thirty-four hours from 
the accident. 

Post-mortem examination. — The spine only was examined. 
There was no external trace of the injury ; no displacement of 
the vertehne diBCOverable by external examination. The mem- 
branes of the cord were healthy. Opposite the fourth and 
fifth cervical vertebrie the substance of the cord was contused. 
On section, there was found ecchymosis of the posterior horn 
of gray matter on the left side, and of the adjacent part of 
the lateral and posterior columns. There were also other 
limited spots of ecchymosis on the right side, one in the right 
posterior column, and one in the anterior comua of the gray 
substance. The gray matter generally was hyperjemic {from 
TeaouB congestion?), but there was no other lesion of it, except 
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at the two spots named ; no leaioa of the anterior columns. 
The commisBure was uninjured. On examining the spinal 
canal after the remoTal of the cord, nothing abnormal was 
discoTerable in the bodies of the vertebrse opposite the lesion 
of the cord j but on dissecting off the posterior ligament it 
was seen that the body of the fourth was separated from that 
of the fifth, and that the left articular process of the fourth 
had been chipped off by the violent pressure of the lower 
one against it. 

Remarks. — There are several points worthy of note in this 
case; the character of the injury received by the cord, namely, 
limited capillary eccbymosis ; the absence of any esteraal 
sign of the injury ; the mode by which the cord was injured, 
namely, by concussion, and not by pressure of surrounding 
parts upon it, as shown by the eccbymosis being in the sub- 
stance of the cord, whilst its peripheral parts and membranes 
had escaped ; the limitation of the injury, producing paralysis 
of the left arm, whilst the right retained the power of motion ; 
the immediate effects of the concussion on the cord, producing 
anaesthesia for a few hours ; the return of sensibility first in 
the parts most distant from the injury, and the development 
of hyperEcsthesia. This latter symptom was in accordance with 
the experiments of Sequard, who has shown that injury of the 
posterior comua of the gray matter is followed by hyperEesthesia 
of parts below. Cases of injury, as before remarked, have as 
much interest to the physician as to the surgeon, since tbey 
often come under the care of the physician for the treatment 
of the permanent effects ; when it is necessary there should 
be a correct estimate of the character of the primary lesion. 
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Cask xxrv. — ConcoBtum of the cord by a fall ; recovery of 
power after two hours. Subsequent effusion of blood outside 
the theca vertebralia in the neck. Paraplegia of upper and 
lower extremities. Paralysis of inlercostah. Intense heat 
of skin. Death in fifty-five hours. 

{Reported by Mr. Vsnoub.) 
Robert L — , Kt 40, fell beckirirdt from s moderate height, a heavjr pltnk ftUing 
at the lame time npDQ hini. He wai at once brouglit to the hoipitll (4 p.m., July 7th, 
1S68). He wa» coUapaed, but lenaible. There vat entire piralyaia of the left leg, 
partial of the right, and also partial parxljais of the anna, but be waa still able to flex 
thefingen. After two honra be had ao far recoTeredfrora the immediate effectaof the 
injuiy, that he could draw up his legiand grasp the hand ; tbe circulation wat im- 
proTed ; surface warmer. No injnrj of ijnDe ditcoveroble. At 10 p.m. he aaid he 
felt comfortable. He paased a reatleta night, and the faUowing morning, at 8 a.m.. 
was entirely paraple^c both in the upper and lower eitremities. Loaa of aeniation 
in tbe paraljieed parta. Priapism. Kbi ■carcely moved in inspiration. Temperatare 
of tnrfiKe increased. Abdomen tenie and tympanitic. During the day the skin be- 
came intenaely hot, bat the actual temperature waa not noted. The breathing wai 
wholl)' diapbragmatic. Deglutition difficult. He died fifty-flve hoars from tbe ac- 
ddent. 

Post-mortem examination, by Mr. Bryant. — No exteraal 
evideQce of injury to the spine. On dividing the soft parts, 
there was found a separation between the fourth and fifth 
cervical spinous processes, and dislocation of the articular pro- 
cesses. The inter-spinous and capsular ligaments were torn 
throogh. Extravasation of blood outside the theca vertebralis 
on its anterior aspect. The effused blood compressed the cord, 
which was otherwise uninjured. After careful examination there 
were not found any signs of bruising of its tissue. The extra- 
vasation apparently arose from injury to the lower part of the 
body of the fourth vertebra, which had been fractured, and the 
inter-vertebral substance torn. The calibre of the canal was 
slightly encroached upon by displacement of the fourth vertebra, 
but not BO as to press on the cord. The extravasation, though 
most abundant opposite the injury, extended downwards to 
some distance. The membranes of tbe cord were uninjured. 
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Case xxv. — C&vical paraplegia following an injury. Pro- 
gressive muscular atrophy of the upper extremities, most 
marked on the side of the principal lesion in the cord. 
Anaesthesia, with severe nmralgic pains on the opposite side. 
Paroxysms of hiccup for several months. Thickening and 
adhesions of the membranes of the cord. Degeneration of the 
posterior columns. Dilatation of the ventricle of the cord. 
Opacity and fatty generation of the arachnoid of the brain. 
Ependytaa of ventricles granular. 

Jahn G — , >et. 49, « coal- waggoner, wm forced baclcwardi from bis leat b; striking 
bis bead (gainst « beam, whilst driTing under an arcbwaj. SeTcral riba were fne- 
turedontbe left aide. Some mantha after thia accddent lie began to suffer pain from 
the ocdpot down oTer the shaulderi, and in abont * year the musclei of the upper 
extremitiei began to waste. AAer two yeara, incontinence of arine gradually came 
on. He wu admitted into Gay'g Hoapital February 11th, 1B57, three yean from the 
time of the acadent. He then preaented a remarkable example of muaCDlar atrophy 
without actual paralysis. The upper exlremitiea were principal]]' tflbeted. The ex- 
tenion of the right hand, the muaelei of the thnmb, and the interoaaei, w«« ex- 
tremely waated. The wrist dropped. The musclea of the shoulder and arm, in* 
eluding the pectoralis major and minor, much wasted, but in a marked degree leu w 
than those of the forearm and hand. Very slight diminution of eenaation. He 
could still lift the arm over the bead. The left arm was similarly, hut leas affected 
than the right, so far as regards muscular atrophy, but there was numbness through 
the whole arm down to tbe fingers, and he suffered severely from neuralgic pdns in 
it, wbicb greatly depreited him, and which he described aa a compound of smarting 
•nd nnmbneaa. The trapezii, serrati postici superiores, rhomboidei, and all the long 
muscles of the neck and back, were remarkably atrophied. The spiaons processes 
were very promin eat. No deformity nor tenderness on pressure at any point. The 
intcrcostals were ao weak that the only respiratory movement was through the dia- 
phragm. The supra spinati were atrophied, but not to tbe same extent as tbe infra 
apinati and levatores anguli scapulfe. The legs were wasted and weak, but he wu able 
to walk. Sphincters weak. Dribbling of urine. Constipation. The thorax looked 
narrow and ill deTeloped, from the wasting of the pectorals, the intercostala, and 
erectores spinie mntcles. The muscles at the back of the seek and the stcmo- 
mastoida were so weak, that the bead could not be supported erect. Sight dim, 
drooping of left eyelid. Frequent hiccup for many months. After his admiaaion his 
principal complaint was of pain in the left arm &om tbe claricleto the flngera. He 
described it as a severe smarting, with a sense of numbness. His distress from this 
cause was very great. At the early part of March febrile symptoms set in. Tongue 
became dry aad brown. Frequent hiccup and vomiting. Pain in left arm severe. 
DyipniBa. Died March 25th, 1857. 

Post-mortem examination. — Tbe arachDoid of the brain 
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opalescent, with apots of vhite mottling of the more opaque 
parts from fatty degeaeratioa. Subarachnoid fluid in excess. 
Epeodjma of lateral and fourth ventricles granular, in the latter 
extremely so. The dura mater on the posterior surface of the 
cord much thickened. The two layers of arachnoid adherent 
in patches along this surface, and much thickened by efiusion 
of lymph of old date. Sections of tlie cord examined with the 
naked eye gave no distinct evidence of disease. There was a 
slight yellowishnese of the posterior columns, and increased 
vascularity and thickening of the pia mater covering them. In 
these columns, especially in the right one, abundance of granule- 
cells were discovered by the microscope. The exudation was 
greatest in the middle and lower third of the cervical enlarge- 
ment. The gray matter was hypersemic. No exudation into 
its tissue, nor into the anterior columns. The ventricle of 
the cord enlarged and distended with delicate granular nuclei. 
The auction of the cord appeared to be secondaiy to 
chronic inflammation of the membranes, and to chronic 
changes in the ependyma of the ventricle in common with 
the ependyma of the fourth and lateral ventricles of the brain. 
Hypostatic engorgement of both lungs, several lobales conso- 
lidated from recent pneumonia, some grayish. Other organs 
healthy. 



Case xxvi. — Progressive atrophy of the muscles of the trunk 
and upper extremities, after a blow on the neck with the 
fist. 

Diniel C — , tet. IS, received ■ blow with the fist between the ihonlden from « 
boy tt p]cj. AA«T a week the betd drooped, Mil gruduBlly from that time the mui- 
dei of the upper eitremitiea wuted, the arma dropped and hang lueleia, the inler- 
coita]! lost their paver, &nd the breathing wu ditphragmatic ; the lower two thirds 
of the trapeiii and the erector spins mnsclei alio waited in the same way. Thii 
sketch was made fourteen months from the injurj, to exhihit the wasted condition 
of the muscles and the position of the head and trunk ; the bead fallen forwards and 
the trunk thrown backwards to balance it, in the absence of muscular power. 

The flattening of the ribs from the paralysis of the intercostols was such that the 
heart beat to the right of the left nipple and between the third and fourth ribs. 

Tbe patient was able to walk about when the sketch was taken. His gait »u 
vadllating, but spptrentlj' more from want of mnscolar power to fli the trunk on the 
pelvis than fi^m defective power in the legs. He could not sit on a seat withnut a 
support to the back. Sphinclen good. On testing the electro-coDtiactilit; of the 
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Vi^. 2. wuted musclea, by gilvahuni, tb«y were 

found to contract in proportion to their 
miu); thoie moactea of the upper arm, 
which were the leas vasled, contracted 
well : thoae of tbe forearm and hand, 
which were tbe more wasted, contracted 
lets, but itill distinctlif. The progrpiB of 
the diseaae was unattended viilb an; pain. 
The wasted miisclea not tender. No flick- 
ering contractions of their fibres. 

Remarks. — Tbia case is re- 
corded as a good illuBtration of 
progressive muscular atrophy 
after coucussion of the cord. 
It is to be observed, that there 
was no more paralysis than was 
due to atrophy of the muscles, 
and that the electro-contracti- 
lity of the muscles was in pro- 
portion to their bulk. These 
facts are of importance, since 
it has been erroneously pro- 
posed to determine by the 
test of galvanism the diagnosis 
between progreasive muscular 
atrophy from morbid changes 
primarily in the muscles, and 
that muscular wasting which is 
consecutive to disease of the 
cord. It is said that, in the 
latter case, the muscles early 
lose their electro-contractility, 
a statement at variance with 
extended clinical observation, 
and further illustrated in Case 
XIX. No doubt, as the lesion of 
the cord advances in this case 
(which is still under treatment), 
the lower extremities will nn- 
dergo the same changes as tbe 
Fig. 2. Sketch showing wuting of muselea after a hlow on the neck. 
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upper. A precisely similar iaatuDce (Case xv, with post-mortem 
examination), wrs recorded in the 'Reports' for 1857. 

Case xxvii. — Actiie rheumatic (?) affection of ike larger Joints. 
Paraplegia of loioer extremities. Slough over sacrum. Re- 



Annc E~, Eet. 39, «u wlmitted intoGuy'i HotpiUI, March 31it,1857, under tbe care 
of mj colleagues, Dr. Hughei tad Dr. Wilke (to nhom I am iudebted for placing tbe 
cue ttmydiBpoial). Both haDdsfferetwoIlen,Btifr, and paiDful.nith in erftbemitous 
blaih over the back of the right, and on the lecond joint of the thumb of the left. 
The legi were lo fir paialjied that she could only reiy slovl; and feebly move 
theoi. The mueclea were greatly wasted and Sabby, but had not lost their eicita- 
contractiliiy by galvaniim. Spbincten weak. No swelling of the knees or anklea 
at this time. Sensation nearly normal, but at times both legs felt nunib, and nere 
drawn up involuntarily. Urine acid, liigh coloured, and gcanly. Tongue covered 
with a cream.lilu fur; ikin hot, perapiratiOD profuse, with acid imeli. Pulse 120; 
systolic murmur over ventricle. On examining the spine, the lower third of the 
sacruni was found to be bent forward, the result of a fall eleven yean before ; and 
near the sacral notch, on the rigbt side, was the cicatrix of a wound wliich formed 
■t that lime. Except this, there was nothing abnormal, nor any pain or tenderness 
on preatore. The history she gave of her ease was, that being a widow, she was 
necesailated to woric laboriously at a mangle. She had for two yean, when much 
exerting herself, felt pain in the back between the shoulders, and a sense of con- 
striction and coldness round tbe chest. Ten days before coming into the hospital 
she was seized with pain in (he left leg, end bad spasmodic contraction of the 
muscles, with an increase of tbe pain, and constriction round the chest. She had 
atill power to extend the leg, but could not walk. The day following, the bands, 
knees, and ankles were swollen and painful. With these symptoms there was 
febrile beat and diarrh<Ea. The sphincter ani was so weak that the feces ran 
from her involuntarily. On the tbird day a slough farmed over the sacrum. No 
important change occurred in her symptoms after her admission. Tliere was great 
moscalar emaciation generally. Involuntary twitcliings of tbe muscles of the arms 
and legs. Aching, gnawing sensations in both calves. Toucliing the feet gave rise 
to formication, and very lively excito.motor movements, for ten days the hands 
remained red, painful, stiff, and swollen. She complained much of beat and profuse 
perspirations, which returned several times in tbe twenty-four hours. On the 8th of 
-\pril the urine was ammoniacal, and contained mncus. Tbe hands were still 
swollen and erythematous ; face flushed ; pulse 100, ^11, as in rheumatism ; acid 
Binetl of perspiration; respiration 28 j movementstlioracicandabdominal; abdomen 
soft; pupils large; nights sleepless. Ordered a grain of opium every six hours, 
Mith six ounces of wine daily, and a chop. On April 13th the good effects of the 
opinm and support were very apparent. The patient had passed good nights, and was 
tranquil in the day. Perspiration lessened. Urine retained in the bladder for thirty. 
six hours was at length passed voluntarily ; it was add, and without mucus. Tongue 
pale and moist. The slough on the back bad deepened. The pupil still continued 
Urge, Occasional contraction of tbe muscles of the legs. No permanent rigidity. 
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Huida remained twollen uid itiff, but leu red. She wm UDftble to move the 
■houlden freely. On April 22d the hELndi hid recovered their normnl appearance, 
and had last their (tifft]eas. The legi could be mored more freely. The Bcnse of 
constriction round the cheat wai gone ; pulse 96 ; alun cool and dry i appetite good i 
urine normal, hut ihe could not empty the bladder aftener than once io twenty-four 
hours. FToui this date she dowly recovered. The opium wai continued throughout 
her conialescence. At the beginning of Jane the muscles of the lower eitremitiea 
were galvanized regularly. By the end of the month ihewu able to aland without 
help. Her improvement waa uninterrupted, and, in September, the left the hospital 
quite well. 

Remarks. — It is a matter of great clinical iuter^t that 
lesions of the cord are occaeionally attended with aa affection of 
the joints not to be readily distinguished from that which occurs 
in acute rheamatiBm, When this happens there may be difficulty 
in determining the pathology of a caee. It may, indeed, be 
impossible to say whether the symptoms at a certain stage are 
due to disease of the cord, or to a rheumatic state of the 
blood. In such instances we have a proof of the near rela- 
tions of humoralism and solidism ; for one observer may main- 
tain that the local lesions have a common origin in the altered 
state of the blood, whilst another may with equal confidence 
assert their dependence upon a primary disturbance of the 
nervous centres. The case here recorded is an example of 
these difficulties. Fatigue from mechanical labour, acting 
especially on the lumbar and dorsal portions of the spine in a 
delicate and anxious subject, appears to have injured the nutri- 
tion of the cord. For two years, when much exerting herself, 
the patient felt pain between the shoulders, and a sense of con- 
striction and coldness round the chest. Paraplegia then sud- 
denly came on, followed by redness, pain, and swelling of the 
larger joints, as in rheumatism. Together with these symptoms, 
there were others indicating a rheumatic condition — white, 
furred tongue ; flushed face ; hot skin j profuse perspirations, 
having an acid smell ; systolic murmur over left ventricle, 
8ec. Was there here a rheumatic state of the blood induced 
by the spinal lesion; or was the nervous derangement the 
result of a rheumatic state? Notwithstanding the labours of 
morbid anatomists and chemical pathologists, we are not at 
present in possession of any certain knowledge of what con- 
stitutes the rheumatic condition. My colleague Dr. Addison, 
from his clinical experience, has long drawn attention to the 
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dose connexion betveen spin&l lesions and true rheumtttiBm, but 
has never developed the idea beyond expressing a suspicion of 
their relation. 

At the time this case was under care the treatment was a 
subject of much obseiration. The result was very satisfactory. 
Whatever might have been the state of the cord, it was clearly 
induced by fatigue, and was soon followed by sloughing of 
the integuments. It would not, therefore, admit of depletory 
measures, but, on the contrary, required a nutritious diet, and 
wine. Opium was prescribed apparently with great advan- 
tage; it allayed nervous irritability, and gave the patient 
sleep. 

The following case is also illustrative of the relation between 
spinal injury and rheumatic symptoms. The same plan of 
treatment as above was equally successful. The therapeutical 
view of this subject is certainly not without the greatest 
interest. No doubt the texture of the cord has but feeble 
reparative powers, notwithstanding it has been shown by expe- 
rimenters on animals, that occasionally, after a transverse 
section, the parte unite, aod the functions are re-established. 

Cask xstiii. — Concasawn of the spine ; partial paraplegia ; 
redness and swelling of the wrists and ankles as in acute 
rheumatism. Recovery. 

W. T — , let. 38, on the 22d Jgnuir;, 1855, inRdTeitentlf itepp«d btckwtrds into 
a hole, a few feet deep, and received a concusBion of tlie ipiue. After a few day) he 
l)ecame partially paraple^c, with weak iphinctera ; and at the lame time there came 
on a diffused rednees and awelling of the ankles and wriata. The anelhng; wai not 
from effusion into the joints, but from oedema of the Bunounding tiaaueB. The jointa 
were Terr painfol. The ledneei and swelling were variable in degree. ^Vheu most 
marked the; presented the usual appearancea of rhenmatiam, or rather of gout, for 
the erythema waa brighter, and the cedema more distinct than in rhenmatiam. The 
handa were equally affected with the ankles, though there was no obTioua want of 
muscnUr power, nor any affection of aeoiation in the npper eitremiiies. Tongue 
clean. Pulse 120. No acid perapirationa. Urine high coloured, free from depouta; 
of normal quantity. The nerrea of the snr&ce generally were hypemathetic to a 
alight touch, but deep pressore gare leaa inconvenience. The treatment conaiated of 
good nonnahment, nine and brand]' freel]' adminiatered, and opium to allay pain and 
overcome aleepteaanesa. The pnl^e gradually acquired more power, and sank to 80. 
The affection of the jointa continued in varying degree through March, April, May, 
and June. From the beginning of April there waa an improvement in the poiver over 
the legi. The aame treatment waa continued throughout without the use of m«cu. 
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rial), local depletion, oi couDter-initation. In June, the pitient w» able to walk 
witliout BEButaace. DuriDg ileep, the hands and feet, wriid and ankles, often 
became ecjlhematoui and awQllea. Tbere was occasional formicatiou in the loner 
extreniitiei. Sleepleuneu, frani the bepaning of the ease, and throughout was a 
troublesome symptom. In Julj, the patient was able to leave the hospital, and to 
resume to some extent his duties aa a medical practitioner. He was under the care 
of my colleague Mr. Cock. 

Case xxik (Plate IV, figs, a, s, c). — AiuBsihena i^ lejt arm 
without any other symptom. After three years, gradual long 
of muscular power t» the arm, with wasting of the muscles ; 
subsequently, a similar affection of the right arm, but in a less 
degree. Death from general paraplegia at the end of five 
years from a fall, by which the anterior columns of the cord 
were ruptured in the lumbar region. Thickening and adhe- 
siont of the meninges, especially in the cervical region of the 
cord ! atrophy of the posterior columns, of the posterior roots 
of the nerves, and of the gray substance, with a development 
of fibroua tiesue. 

Mary S — , s:t. 3B, a nurse in Guy's Hospital, comptained in 1853 of anEcsthesia of 
the left arm, which had come on gradually for nearly a year. There appeared to be 
entire lou of feeling below the elbow, but, on testing the sensibility upwards to the 
shoulder and over the scapula, sbe gave vague and often contradictory answers, at one 
time affirming, and at another denying, that slie perceived impressions made upon the 
samepointsof the skin. This discrepancy was perplexing, and led at tbe time to the 
belief that her ulment was either feigned or hysterical. The sensibility at the upper 
part of the thorax, in the axilla, and at the inner part of the arm, was perfect. The 
muscles were well nourished, tbe mOTements powerful and well directed ; but the 
anasttaesia was so complete, that she was unable to hold anything in the hand if ber 
eyea were off it. She often complained of gnawing pains extending down the 
back, across the shoulders, and iuto the left sboulder.joint i these pains were increased 
by the cbangea of weather. Her symptoms continued unaltered for two years, The 
following note was made of her case in December, 1855 : " Camplete anEeithesia 
limited to tbe left arm, do waatingof the muscles, no affection of the 1^ on the same 
side, general health in ail respects good. Electro-contractility of the muscles of tbe 
affected aim good. Electro-sensibility greatly diminished. During the next two 
years tbere was gradual loss of power, principally in the left shoulder, hut also gene- 
rally throughout the arm, with marked wasting of the muscles. The right arm be. 
came at the same time similarly affMed, but in a much less degree. She walked 
quickly, but with a shuffling gait. Tbe left leg was dra^;ed. She was unable to lift 
the arms over her head, or to extend them horizontally, hut when they bung down 
sbe could grasp with tolerable firmness and carry heavy weights. She continued to 
make frequent complaint of pain in the arms and down the back, and of a feeling of 
weight at the epigastrium. Her manner was often excited, ber nights restless, and 
ahe waa subject to attacks of IremulousDess and chiUiaess like ague, with a sense of 
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general numlinesa. About the middle of December, 18&7, ahe at^ideottlly fell for- 
waidi upon the itODe lleps of the hoipittl, from iteppiog upon her dresi whilst ts- 
aisting a patient Into a cab. Her left temple waa cut, and ahe naa rendered inaen- 
Bible by the fall. On recoTering conaciouaneaa, a ihort dme afterwards, the lega 
were found to be quite panlyaed, and there was almost entire loss of aenaatiou. The 
weiknen of the arm* was greatly increued. There wa* entire loia of tenaation 
below the elbow*, and but feeble traces of leniibility aboTe. The moidea were 
also much wasted. After the accident, the urine became ammoniacal and contained 
pus. The skin oier the sacrum rapidly alongbed, and ahe died exhaast^d at the end 
of a month. 

Post-mortem examination.' — General wnsting of the mus- 
cular ajTBtem, Lateral Tentriclea of braia dilated and con- 
tuning clear fluid. The eeptam lucidum perforated in many 
places from atrophy. No disease of the bones or ligaments of 
the spine. The dura mater of the cord was much thickened, 
apparently by chronic inflammation. This thickening was most 
marked at the lower part of the cervical enlargement, and 
along its posterior surface (Plate IV, b, u). In the dorsal 
region there were plates of true bone, formed by ossific de- 
generation of the inner layers of the thickened dura mater. 
One of these plates opposite the third dorsal vertebra was half 
an inch in length, a third of an inch in width, and a line and 
a half thick. As these plates were developed by degeneration of 
the layers of the fibrous membrane, they merely enveloped the 
cord without producing any pressure upon it. The arachnoid 
was thickened and opaque, and the two surfaces adhereot. In 
the visceral layer in the lumbar region, several cartilaginous 
(fibrous] plates. These changes were most marked in the 
neck, but were continuous down to the cauda equina. The 
texture of the cord itself had undergone important changes, as 
shown in Plate IV. About half an inch below the medulla 
oblongata, on the left side, there was a cyst occupying the 
position of the gray matter. Its walls consisted of fibrous 
tissue and compressed nerve-tissue. There was a similar, but 
smaller cyst, on the right side, at a lower level. No 
more than a trace of it comes into view in the section drawn 
(fig. a). The cysts contained colourless limpid flaid. At the 
cervical enlargement, as seen at a, b, the posterior columns 
and the gray matter were extremely degenerated. They 
connsted of some remains of the columns, imbedded in a 
stroma of fibrous tissne. The posterior roots of the spinal 
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nerves were iDCluded in the degeneration, and the sheatha 
were thickened in common with the surrounding membranes. 
The section at b shows this. The lower section at c did not 
happen to include the nerve-roots, thongh the same conditions 
obtained. The anterior colnmm and portions of the antero- 
lateral columns were normal, except in the dorsal region, 
where the anterior columnB were ruptured transversely across, 
apparently at a recent date, and probably by the fall which 
brought on the fiatal symptoms. Viscera of chest healthy. 
Liver healthy. Acute suppuration of both kidneys; the 
secreting tissue full of small purulent deposits. Mucons mem- 
brane of the pelves dark coloured and covered nith fibrinous 
exudation. Bladder acutely inflamed j the mucous membrane 
had sloughed away, scarcely a shred was left on the muscular 
coat. 

Remarks. — ^The error committed in the early diagnosis of 
this case was oue likely to happen j especially as the patient 
was a woman. She complained of numbness of the arm. 
There was nothing visibly wrong with it on the closest exami- 
nation. The muscles were well developed, the movements 
were normal, and so were the circulation and temperature. 
Beside her own account of the numbness there was nothing 
to indicate disease of the cord or nerves. Her statement, that 
if she took her eyes off anything held in the hand forthwith 
she dropped it, was the only circumstance which appeared at 
the time to have any value as a symptom, and even this was 
lessened by testing the sensibility. When the patient's head 
was turned away and she was unable to see what was done, 
the point of a needle was passed sharply over different parts 
of the arm. Below the elbpw there was an uniform testimony 
to the absence of all feeling, but upwards there was every kind 
of contradiction. When she denied feeling at a part, a minus 
sign was put on it with a pen ; when she aflSrmed it, a plus 
sign was marked. After mapping out the skin with plus and 
minus signs, the parts were again tested, and with contradic- 
tory results; the plus signs fell over the minus spots, and the 
minus signs over the spots before marked with plus signs — and 
so on, in the most uncertain way as often as the trial was re- 
peated. This led to a hasty and false conclusion that the pa- 
tient was feigning, or that her malady was the vagary of an hys- 
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terical state. Further cliDicol obeerTatioD in other cases, and 
the examination of the cord in this, have elucidated what was 
at its early stage so bewildering. When the seDsibihty of a 
part is obscure or doubtful, the testimony of the individual as 
to impressions made upon it may be also doubtfiil. The same 
occurs to us with our healthy Bensibilities wheu, couTersely, 
weat impressions are made upon us. When we look at an 
object scarcely vUible, at one moment it appears, and the next 
is lost. There ia in our minds the same discrepancy as to 
whether we see it or not, as this patient manifested when 
asked whether she felt or not. Her contradictions were a 
proof of the obscurity of her sensations, and her convictions 
fluctuated between certainty and uncertainty, no doubt because 
the evidence was to her equivocal. 

The lesion began apparently in the membranes, and thence 
extended to the cord, implicating the sensitive roots of the 
nerves. 

There was no history of any acute inTasion, nor did the 
symptoms at any period indicate acute disease. 

The dura mater of the brain occasionally offers a similar 
form of chronic thickening. Though the morbid change most 
be referred to inflammatory action, the process must have been 
most gradual ; so gradual indeed, that the symptoms were 
only such as were referrible to atrophy, although the exuda- 
tion thickened the membranes, and infiltrated the posterior 
columns. There was no rigidity or other form of spasmodic 
affection of the muscles, as might have been expected in spinal 
meningitis. 

Whether the exciting cause of the meningeal inflammation 
was injury, exposure to cold, or a rheumatic condition of the 
blood, is uncertain. There was no change in the pericardium 
or valves to corroborate the opinion of its being rheumatic. 
But, whatever the original cause, its course would be deter- 
mined by the diathesis of the patient ; and hence, in the treat- 
ment of such a case, we must determine not only the seat and 
character of the local lesion, but also view it through the 
peculiarities of the constitution, whether gouty, rheumatic, scro- 
fulous, or syphilitic. Unless we approach accuracy of diagnosis 
in both these respects, the therapeutics of the case may be no 
better directed than the efforts of an engineer, who should 
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pour mediciDe dovru the fnouel of hie engine, becHUse the 
power MIb id. the piston. 

It is probable, that at any early period, this case would 
have been benefited by repeated blisters, and the conttoned 
mild use of mercury and iodide of potassium. 

The fatal accident was peculiar. The adheaions of the 
membranes prevented the movements of the cord in the sheath, 
and exposed it to stretching by any sudden motion of the spine. 

The sections of the cord (Plate IV) show to what extent 
disorganization may take place, and yet the cord serve as a 
conductor of the voluntary power. The changes at a, b, c, 
must have been present at the time of the accident, when the 
patient was able to walk about quickly, and with no more than 
a shuffling gait, and some dragging of the leg. 

CasB %s.x.^Pain in back and loins for a year. Projiae 
hematuria, followed after a month by weakness of the legt, 
which gradually increased to complete paraplegia. Malig- 
nant disease of lumbar glands and of the right kidney, 
extending into the bodies of the vertebra, and causing slough- 
ing of the cord. 

Mra. W— , lEt. 58, a poor needle-woman, overworked, and lut acantily fed, 
was admitted into Guy's Hospilal, December 5lh, 1857, under the care of 
Dr. WUlu, for partial paraplegia of tlie lower eitremitiei. She had been confined 
to her bed for elglit wceka. There was emaciation of the whole l>adf, but espe- 
dallf of the niiueki of the legi, whieh were loose aad flabb;. Sbe wu jait 
able to stand, but not to walk. Tbe back waa straight. No abnormal protrusion 
of any of the spines of the Tertebrie. For a year ehe bad had great pain 
across the loins and bacli, with soine indefinite tendemeu. This was at first sup- 
posed to be due to her sedentary habits, and then to rheumatism. A month before 
her legs began tofailherahehad profuie hRmaturia, which waa thoaght to arise from 
calculus in the kidney. After her admission into the hospital the paraplegia gradually 
became complete, without any preceding rigidity or inioluntary jactitation of the 
legs. Tbe integumenls over the sacrum stougbed, and a similar tendency was mani- 
fested over the sides of the knees, from one leg testing on the other. She died ex- 
hausted January 20th, 1853. 

Post-mortem examination.- — The outside of the theca verte- 
bralis was covered with a thiu layer of grayish offensive pus. 
The last dorsal aad the three upper lumbar vertebree were in- 
filtrated with cancer extending from the lumbar glands. The 
body of the first lumbar vertebra was sloughing. The slough- 
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ingprocees had thence extended to the adjacent portion of the 
theca vertebralis, and to the body of the cord, which waa ash- 
coloured, and entirely disintegrated, &om the eighth Iniubar 
vertebm, to the filnm terminale. Several broad cartila^^oas 
laminte in the lumbar arachnoid. No inflammatory ezndation 
within the theca. Above the eighth dorsal vertebra the cord 
waa remarkably pale and flaccid. No diacoveraWe exudation 
among the tissue. The right kidney was enlarged by can- 
cerous deposit. Jjcft kidney healthy. Uterus and Jiver 
healthy. CancerouB tubera on and under the pleura of both 
lungs, and cancerous deposit in some of the bronchial glands. 

Case xxxi. — A wrench of the neckfollowed after six months by 
a " stitch" in the neck, supposed to be neuralgic. Extensive de- 
velopment of cancer about the upper dorsal vertebrte ; through' 
out the right lung ; up the back of the neck under the deep 
muscles ; and inwards between the lamina of the vertebra. 
Paralysis qf the arm and right leg. Softening of the 
cervical portion of the cord. Death sudden. 

Robert P — , mi. 34, a farm-Uboarer, wu admitteil under m; care, Augntt Sth, 
1B5B, for paralysis of both armi and of the right leg. Istelligence perfect. The 
account he gave of hii illneis was, that aii monthi preriously he wai taken with a 
" alitch " in the neck under the right ear. The pain " wai m bad it almott enz«d 
him." After a ihort time the pain extended to the left aide of the neck towirdt the 
occipDt, and thence downwards between the ahouldera into both anna and into the 
lega. The pun nnder the left acapnia waa for a time very diatreaiing. When he 
had auflered thue for four months, the left arm began to get numb and powerless 
from the shoulder downnardi. He coatinued able to walk abont ver; well nntij 
three weeks before his admiiiion, when the i^ht arm also and the lega began to fail 
him. The iphinctere relaiaed their power for a fortnight longer. On admiaaion, 
both anna (irom the shoulders were powerleaa, but he could mole the fingeia slighclj. 
LoM of aeneation almoit complete throughout both arms. Right leg paralysed, left 
moved with aome freedom. Lost of seawtion as high oa the fourth intercostal spice. 
Left chest uniformly enlarged and universally dull on percuaaion, including the 
atemal regioo. Heart diaplaced to the right side. Beapiration performed entirdy 
by the i^ht lung. Diaphragm and ilhs moving freely on this aide. Movements 
of head and neck without pain. Spine straight. No p^n in any part. Respiration 
44. Fulae 120. The following day, August 6tb, at eleven a.m., the breathing 
became much embarraaaed, and he died quite suddenly at two p.m. After the post- 
mortem examination tlie frienda gave an account of hia having wrenched his neck 
about a year before in throwing hay into a loft. 

Post-mortem examination. — The left chest equally distended, 

DowcdDyGoOgIC 



206 Caaea of Paraplegia. 

and the heart displaced to the right side by the development 
of medullary pancer in the left lung. With the exception of 
a part of the centre of the lung, the pulmonaiy issue was 
entirely destroyed. The pleura was thickened and cancerous, 
and. firmly adherent to the ribs. In the right lung there vas 
a tumour of the size of an orange, having the usual characters 
of fungus hiematodes. The cancerous growth had a firm 
attachment to the anterior part and aides of the body of the 
third dorsal vertebra, aud extended upwards on both sides of 
the neck, under the deep musclea, as high as the third cervical, 
and inwards between the lamiaEs, so as to come in contact 
with the theca vertebralis. The theca was thickened, and the 
trunk of the fourth cervical nerve invaded on the left side. 
Unfortunately there was no opportunity to dissect the nerves 
of the brachial plexus, to determine their relations to the 
disease outside the vertebral canal. The cervical enlargement 
of the cord was swollen and softened, and granule-cells were 
scattered through its tissue. This change bad apparently ad- 
vanced into the cord from the right side of the neck. There 
was no cancerous deposit inside the theca vertebralis. The 
arachnoid bad its normal appearance. It was the substance of 
the cord only which had begun to suffer from the proximity of 
the new growth. Head not examined. Viscera of abdomen 
healthy. 



Case xxxii. — Gradual loss of power in right arm, and sub- 
sequently in left ; after two months and a half, partial para- 
lysis of legs ; breathing diaphragmatic ; frequent vomiting ; 
pulse quick and feeble. Death by exhaustion, after seven 
months. Strumous tubercle in the lower half of the cervical 
enlargement of the cord. 

Elizabeth W — , when eight montliB old. hegan gradually to lou the use of the 
right arm. After a fortnight the left became veak [a a similar vty. She came 
under my c«re as «a out-patxeot at Guy's Hospital, April I3th, 1657, when the 
paralysis had lasted two mootha. The wasted arms then hung loose and useless. 
The head was retiacled between the shoulders. The neck stifT. The legs were weak, 
but could he moved voluntarily. The muscular system generally was wasted, but of 
the onns molt. Tlie skin was constaotly warm end freely penpiring. Occasional 
vomiting. Quick, very feeble putse. A strumous swelling, the size of & small DUt, 
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wu noticed in the ildn of the right ann. A diitinct hiitory of itrnmi on the fMhei*! 
aide. The dixgnoiii wu of tuberculu- depodt in or abont the ctrricsl portion of the 
cord. At the euiy part of Majthe light kaee becxme iwollen from efi^on into the 
tjnonil membrane, and from this date both 1^ became partiallj panlrsed. There 
were freqneBt ipasmodic contractioni in both lep.bnt mott in the right, which wu 
tiK weaker. In June the breathing wai bnrried and entirely diaphragmatic. Vomiting 
freqaent. Difficult deglntitioa. Dian-hcea. During June'and July romiting and 
diarthcea coutinued. Tberewaigreatheatofskin. Profuae penpirationi. Ammoniacal 
mine. PuIm 140. Keapirotion 40. The long muiclei of back became atrophied. 
Shoolderg drawn np bj the elevator muiclei of the icapdae. There itill at thii time 
remained traeei of TOluntarr morementa in the legs. She died September 12tb ftim 
emaciation and ezhaaition. 



Post-mortem examination. — Onlj* the cemcal portion of the 
cord was allowed for examination. The surrounding structures 
were healthy. The cord itself, in the lower half of the cervical 
enlargement, opposite the origin of the sixth and seventh cer- 
vical nerves, appeared to be enlarged. This enlargement arose 
from the presence of a strumous tubercle, which at this part 
had caused complete absorption of the proper tissue of the 
cord. This formation seemed to have had its origin in the 
right posterior and postero-lateral columns, thence extending 
bj successive deposits, until the cord was gradually destroyed, 
only slight traces of the anterior columns remaining where the 
tubercle was largest. The chief part of the tumour, from the 
centre outwards, was opaque, yellow, and firiable ; it consisted 
of granules, decaying nuclei, cells, and fat. This opaque dead 
part was surrounded by a transparent thin layer of more 
recent exudation, consisting of granules, nuclei, and imperfect 
fibre-cells, with no free oil-globules. Above the tubercle, the 
two layers of arachnoid were firmly adherent, and by contrac- 
tion had constricted the cord. Just below the tubercle, the 
substance of the cord was so soft that it did not retain its 
form when unsupported by the membranes. 

Remarks. — The gradual onset of the paralysis in this case, 
and its gradual extension until both arms became paralysed, 
obviously indicated a progressive organic change in the cord. 
The nature of this change was also to be plainly inferred from 
the hereditary tendencies through the father's side, and from 
the actual presence of a strumous formation in the arm. 

That during the earlier stages of its course the disease 
should have been one of cervical paraplegia, the power over 
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the lower extremities coDtinuii^ after the nrms were paralyeecl, 
Records Tith what has been noticed in other cases, but when 
instead of central disease, the lesion primarily affects the ex- 
ternal parts of the cord, at least of the anterior colnmoa, the 
legs snffer first, and often exclusively if the l^ion be moderate. 
It is a matter of r^ret that the state of the seosihility of 
the legs was not determined. Perhaps, from the age of the 
child, it could not have been determined. 
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To illnetrate Dr, GuU'b caees of Paraplegia. 

Transverse section of the spinal cord in the dorsal region 
(Case xTiii), shoving atrophy of the gray substance, and 
inflammatory degeneration of the columns ( x 13-) 

The atrophy did not affect the cnudate vesicles. These, by 
a higher power, were seen to have their normal structure. 
The white substance was sym metrically degenerated from 
chronic inflammation. The exudation cells had undergone fatty 
degeneration, and were incrusted with fat-globules. The 
capillaries are seen to be similarly incrusted, producing irre- 
gular white lines. The symmetry of the lesion was very ex- 
act. It included a small portion of the anterior columns oa 
either side of the anterior fissure, the posteriof half of the 
lateral columns, and the centre and posterior portion of the 
posterior columns. The part of the posterior columns adjacent 
to the posterior horns of the gray substance was normal. 
There was no exudation amongst the gray substance. The 
apparent traces of such, seen in the drawing, are caudate 
vesicles. 

The artist has not strictly drawn the granule- masses ac- 
cording to scale, but he has faithfully rendei'ed the general 
appearance of £he section under a low power. 
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To illustrate Dr. Gull's caees of Paraplegia. 

Longitudinal section of the spinal cord in the dorsal region, 
from the same subject as Plate I ( x 12). 

The section was made behind the centre of the cord, so as 
to pass through the degenerated portions of the lateral columns 
and through the posterior columns. 

As the section is not quite parallel to the axis of the cord, 
it is onlj at the lower part of the plate that the section of the 
posterior columns is shown. At the upper part the knife 
entered the posterior surface of the gra^ substance. 

In placing the section on the slide, it was slightly torn and 
the parts displaced, but it was thought beet that the artist 
should faithfully draw the section as put before him. 

The degeneration of the lateral columns on the right and 
left of the section, and of the posterior colunins in the centre, 
is but a repetition of that described in Plate I ; but here the 
position of the exudation-cells amongst the tubules of the 
white substance was more distinct. 

At the lower part of the section, on either side of the acci- 
dental fissure, it is seen how entirely the gray substance has 
escaped the exudation, and the same holds in the corresponding 
portion of gray substance on the right side ; in this respect 
the lateral columns and the small portion of the posterior 
columns included in the section at the lower part of the plate 
present a remarkable contrast. 

What appearance there is of exudation in the gray sub- 
stance is due to the presence of normal caudate vesicles. 
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PLATE III. 

To illustrate Dr. GuU'b cases of Paraplegia. 

Transrerae section of the cord (Case xix], showing degenera- 
tion of the posterior columaa from chronic inflammation 
(x9). 

The anterior and antero-Iateral columns, and the gray sub- 
stance, were normal. The upper section in the plate (a) is 
from the upper cervical region ; the lover (b) from the lower 
dorsal region. The granular appearance was due to fatty 
degeneration of the inflammatory exudation. Though the 
artist has exaggerated the relative size of the granules to the 
columns, for distinctness' sake, he has strictly maintained theiir 
relative distribution. The lesion was remarkable, from its 
being so entirely limited to the posterior columns, though it 
afiected them throughout their own length. 
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To illustrate Dr, Gull's cases of ParapIegiK. 

Transverse sections of the cord and its membranes. Case zxix 
(X 24). 

A. Section through upper part of the cenrical re^on. The 
left side of the cord was here distorted hy the development of 
a cyst in the gray substance. A smaller cyst of the same 
kind existed in the gray substance on the right side, but at a 
lower level, so that only a trace of it is visible in this section. 
These cysts had distinct walls of fibrous tissue and condensed 
nerve-eubstance. They contained clear colourless fluid. 

B. Section through upper part of the cervical enlargement, 
showing great tbickeniug of the membranes, and degeneration 
of the posterior columns and gray substance, including also 
the posterior roots of the nerves, with the development of 
common white fibrous tissue in place of the normal structures. 

c. Section about the middle of the cervical enlargement. 
The membranes, and especially the dura mater, extremely 
thickened. This change was greatest on the posterior surface of 
the cord, where the membranes were adherent together. The 
posterior columns, the gray snbstance, and the posterior roots 
much degenerated. Some of the normal structure of the pos- 
terior columns is seen lying imbedded in a stroma of fibrous 
tissue. 

These changes were due to chronic inflammatioQ, apparently 
advancing from the membranes into the substance of the cord. 
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PHARYNGOTOMY 

EXTRACTION OF A FOREIGN BODY. 

WITH SOME REMARKS. 
Br EDWABD COCK. 



About two years ago I succeeded in eztractiag, by the 
operation of pharyngotomy, a metailic tooth-plate which had 
been swallowed by the patient, and retained at the termina- 
tion of the pharynx. A record of the case appeared at the 
time in the ' Medical Times and Ciazette,' and in the ' Lancet/ 
and it was otherwise noticed. It was not, therefore, my in- 
tention to take any &rther steps to bring the matter before 
the public. 

As, however, the use and application of artificial teeth is 
daily on tfae inc^aee, and is now uniTersally adopted in all 
ranks and conditions : as, moreover, many of these snccedanea 
are badly made, imperfectly fitted, and carelessly worn — there 
can be but little doubt that the casualty which induced me to 
perform a severe, and perhaps a dangerous operation, will 
occur again and again. The operation appears to have been 
one of great rarity, and I can find but very few cases 
recorded in which the pharynx and oesophagus have been 
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opened for the purpose of extracting a foreign body. A vast 
unmber of cases are on record of foreign bodies retained in the 
gullet. In some instances they have been extracted through 
the mouth, in others they have been pushed into the stomach, 
or the means employed having &iled to produce either of 
these solutions of the difiSculty, they have been left until 
some favorable process or fortunate effort of nature has got 
rid of the mischief ; or else, as has frequently occurred, the 
patient has perished either from the retention of the body in 
the gullet, or from the violence which had been used to effect 
its dislodgement. In the ' M^moires de 1' Academic de 
Chirurg^e,' will be found a most voluminous paper on this 
subject, detailing an infinity of instances both of successful 
and fatal results where a foreign body had been swallowed 
and retained in the gullet. But, although many perished 
under the ordeal at shorter or more lengthened periods after 
the ac(»dent, in no one single instance does any attempt 
appear to have been made or contemplated to cut into the 
pharynx or oesophagus, and relieve the patient. The opera- 
tion has probably been considered more difficult of perform- 
ance, more severe in its character, and more dangerous in its 
consequences than it really is; and I entertain but little 
doubt, that farther experience will teach us that, whenever an 
absolute necessity for its performance exists, it may be under- 
taken with a very &ir prospect of success. 

Directions for exposing and opening the gullet may be 
found in several books of operative surgery ; but, generally 
speaking, they are vague and speculative in their character, 
and evidently not founded on the results of practical expe- 
rience. With the assistance of Mr. Poland, I have obtained 
the records of seven cases in which the guUet has been opened 
to extract a foreign body. The history of these cases is in- 
teresting and important, as it serves to demonstrate, that 
the fatal result in two instances depended not so much on the 
operation itself, as on the delay in its application, coupled 
with the means which had been previously adopted to effect an 
extraction.^ 

It would appear, that more than a hundred years ago, in 

' I find thai all theie cues liave been biouglit together anil recorded in the 
'MedictI Taati and Guettc,' tax the jiev 1856. 
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1738, M. Ooursaold, a French surgeon, performed the opera- 
tion of cesopbagotomy, and extracted &otn the gullet of a man 
a portion of bone, an inch long and tax tinea broad. The 
patient recovered &om the operation. 

We also learn from the memoir of M. Begin, that a Mr, 
Holand was succeesful in removing a foreign body, probably a 
portion of bene, from the gullet of a patient by the operation 
of cesophagotomy. 

The third case of cesophagotomy on record was performed 
by Mr. Arnott on the 2lBt of January, 1833, and a very in- 
teresting and instmctiTe acconnt of it will be found in the 
' Medico- Chimrgical Transactions' of that year. A child two 
years and a half old, on December 16th, swallowed a portion 
of mutton bone, which became impacted in the pharynx, pro- 
ducing inability to swallow anything but fiaicts, but not giving 
rise to extreme distress. The bone could just be felt by the 
finger, but resisted the exhibition of emetics and various 
mechanical means to effect its withdrawal. Farther surgical 
interference was declined by the parents of the child, and it 
was not until five weeks after the accident, when distressing 
symptoms and oppressed breathing had developed themselves, 
that the operation of cesophagotomy was allowed and put into 
practice. The incision was made on the right side of the 
neck } the gullet was opened, and the spinous process of one 
of the lower dorsal vertebm of a sheep extracted. The death 
of the child, which occurred fiily-six hours afterwards, was 
clearly attributable to pneumonia, which there can he no doubt 
existed at the time of the operation. 

No traces of any mischief dependent on the wound were 
found, and there is every reason to believe that had the opera- 
tion been performed earlier it would have been eminently suc- 
cessful. 

In the year 1832 M. Begin had the satisfaction of perform- 
ing the operation of oesophagotomy in two cases with perfect 
success ; and has recorded his views on the sul^ect, in an 
excellent memoir published in the eleventh volume of the 
' Journal Hebdomedaire,' for 1838. 

A soldier had swallowed a portion of beef bone, which stuck 
in the cesophagus, at the lower part of the neck. Various 
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attempts were made to dislodge it withoat sncoess, and ob 
the twelfth day a^r the accident, the opwation was performed. 
Much diffienlty was experienced, but the bone was eventoally 
extracted, and the patient speedily recovered. 

In the second case, M. Befpn removed from the lover part 
of the cervical portion of the oasophagoa a lai^ fragment of 
bone of a conical shape, which had been Bwtdlowed by the 
patient eight days previously. Every means had been used 
to dislodge the foreign body, until the severity of the symp- 
toms compelled the surgeon to have recourse to the knife. 
The man recovered, and resumed his duties. 

In both these inBtances the incision was made on the left 
side of the neck. 

In the year 1845 Dr. Martini incised the neck for the pur- 
pose of extractii^ a portion of bone which had been swallowed 
by the patient four days previoosly. The foreign body could 
be felt from the exterior projection above the clavicle, and the 
indsioQ was made on that spot. It would seem, however^ that 
the patient anticipated the intentions of the surgeon, uid 
swallowed the bone before it could be seised and extracted. 
Death from coUapse took place two days after. The pharynx 
was found in a gangrenous condition, and the stomach and 
duodenum were inflamed. The bone had passed into the 
rectum. There can, I think, be no doubt, that in this case 
the fatal result was brought ahout, not by the operatioD, but 
by the severe and somewhat extraordinary means which were 
previously used to dislodge the bone. When we read that the 
man was repeatedly bled, that sixty separate attempts at dis- 
lodgment were made with levers and forceps, that enemata of 
belladonna were employed, that, finally, tartar emetic was in- 
jected iuto the veins, followed up by clysters of vinegar and 
opium to counteract its effects ; moreover that during this 
ordeal the patient was unable to swallow even a drop of water, 
it is not surprising that he finally succumbed. 

In the year 1845, M. Delarocherie, Professor of Clinical 
Surgery at Liege, removed a large portion of bone &om the 
gullet of a mau by oraophagotomy.' The operation appears 
' ■ Journ*! de Chinirgie,' Norember, 18*5, p. S37. 
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to hare been performed on the eighth day after the accideut, 
and not until the patiraif h life had been nearly compromised 
by the repeated and strenuous efibrts made to dislodge the 
foreign body, giving rise to profuse bleeding and severe in- 
jury to the gullet, which Irom the narrative seems to have 
become ulcerated through its walls previous to the operation. 
The incision was made on the left side, and the operator 
was guided to the precise seat of mischief by sedng 
bobbles of air, and some water shallowed at the time escape 
at the bottom of the wound. The wound suppurated and 
sloughed; but the patient bad recovered bythe twenty-sixth day. 
The account of the following operation, which I performed 
about two years ago, is taken almost verbatim from the report 
which appeared at the time in the ' Medical Times and 
Gazette,' care having been taken to correct several typogra- 
phical mistakes, which had rendered the text in some places 
incorrect, in others unintelligible. 

Mr. T. Qujlford was brought to me on Thursday morning, 
January 17th, 1856, by Mr. Martin, of Dartford. It ap- 
peared that be had worn for some time a false central incisor 
tootfa, fixed in a gold plate which extended some distance on 
«tber Bide. This — the foreign body which was snbaeqoently 
■cut out of the pharynx — may be thus described : 

The plate formed the segment of a circle corresponding 
with the hard palate behind the incisor cusjHdati and bicus- 
pides teeth. The one extremity of the plate terminated in a 
slender ola^ with two points as sharp as needles, which en- 
circled the bicuspid tooth ; while the other extremity formed 
a single sharp point. 

The anterior convex edge of the plate presented three acnte 
wignlar projections, corresponding with the interdental spaces, 
and from this margin also the false tooth formed a prominent 
prqjection. The extreme length of the plate, in other words, 
the sector of the circle was an inch and five-eighths ; while a 
line drawn from the edge of the tooth to the sector, mea- 
eured exactly one inch. This plate had be«i swallowed during 
sleep at about 2 o'clock a.m. ; and Mr. Martin, finding that 
it bad stuck in the gullet and could neither be seen nor felt 
fi^m the mouth, brought him up to me from Dartford for 
farther advice. 
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There conld be no doabt that the foreign bod; had lodged 
in the cerrical portion of the swallow, bat its exact situatioa 
was not very clearly indicated. The irritation, pain, and the 
teaderaees on presaure, all of wbich were very considerable, 
were referred to the top of the oeBophaguii, jnst below the 
laryni ; but no projection, indicating the precise locality of 
the plate, could be detected from the exterior. The patient 
was able to swallow flnids, although with great difBculty and 
in very small quantities. His breathing was not impeded, 
but he had an irritating laryngeal cough. 

Under all the circumstances, I judged it most expedient to 
delay any active measures for extraction, until he had reco- 
vered from the immediate effects of the accident and the 
Mtigue and excitement of his journey. He was therefore 
advised to go into the hospital in order that every available 
meana might be used ; and he willingly agreed to this arrange- 
ment. In the course of the afternoon I visited him, and 
paaaed a bougie into the pharynx, and found a total obstmc- 
tion about the lower edge of the larynx ; in fact, just at the 
junction of the pharynx and oesophagus. A pair of strongly- 
curved forceps detected the plate, but it conld not be grasped, 
neither could it be moved from its position. As his respira- 
tion was unimpeded, and as the pain was quite bearable when 
he Vept at rest, it was determined to postpone further mea- 
sures until the next day. A full dose of opium was given, as 
much fluid nourishment as he could get down was ordered, 
and he was furnished with ice to suck at his leisure. 

On Friday, Janaary 18th, I saw him with Mr. Hilton. He 
was calm and tranquil, and did not suffer acutely, except when 
pressure was made from the exterior or when he attempted to 
swallow. It appeared very doubtful whether any fluid which 
he took into his mouth found its way into the (esophagus. 
Attemptswere madewith several instruments to grasp or dislodge 
the plate, but they all proved abortive ; and it was found impos- 
^hle to pass any instrument between the foreign body and the 
walls of the gullet, so as to get it below the obstruction. I, 
however, at length, succeeded in introducing a flexible catheter 
(No. 5), which appears to have found its way between the horns 
of the clasp which formed one end of the plate. As a means 
of conveying fluid into the stomach had thus been obtained, it 
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,was suggested that the action of Tomiting might possibl; alter 
the position of the plate, and render it more accesBible from 
the month, A pint of milk, was accordingly conveyed into 
his stomach, and then half a drachm of sulphate of zinc, and 
a BCmple of powdered ipecacuanha administered. Strange to 
say, not even a sensation of nausea was produced, and the 
emetics were retained without exciting the slightest constitu- 
tional effects. A mode of administering nourishment had 
however been obtained and we could better afford to wait 
and take the chance of any favorable contingency. On Satur- 
day, January 19tb, I made another attempt to move the plate. 
Since the previous day I bad twice fed the patient with milk, 
wine, and beef-tea; bat the catheter was passed with great 
difficulty, and there was only one particular spot on the left 
side where it could be made to penetrate into the cesophagus. 
He was unable to swallow a drop of Suid by natural efforts, 
bnt derived great comfort from sucking ice. I attempted to 
pass a looped wire round the plate, and also manipulated with 
a flexible tube &om the extremity of which a pair of forceps 
could be projected, bat no success was obtained, and farther 
proceedings were for the present laid aside. On Sunday, 
January 20th, no attempts were made, bnt I fed the patient 
three times through the catheter, the introduction of the in- 
strument becoming more and more difficult each time. On 
Monday, January 31st, I again met my colleagues in consnlta- 
tioD. It was now imperative that some decidre step to 
remove the foreign body should be undertaken, as the flexible 
catheter could no longer be passed, and the patient was begin- 
ning to feel seriously the want of rest and nourishment. The 
position of the plate had been pretty clearly ascertained. It 
was impacted either at the commencement of the oesophagus, 
or else just above (where the (esophagus and pharynx join). 
It was determined to cut down and open the gullet. Mr. Hilton 
assisted me in the operation. 

The patient was placed on his back, with his head and 
shoulders slightly elevated. Chloroform was given, and he 
was soon quietly under its influence. The incision was made 
on the left side, and extended about four inches and a half in 
length, from the upper edge of the thyroid cartilage nearly 
as far down as the stemo-clavicnlar joint. The platysma and 
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cervical bscia were divided, briaging into view the carotid 
sheath and the omo-hyoideiu muHcle, which was thick aud 
fleahy where it crossed the wound. This latter was divided 
to get it out of the way, as were also some filamCDts of the 
descendenB lingnalia nerre, and two or three Rmall arterje« 
which were immediately tied, to prevent as much as possible 
infiltratioD of blood into the cellular tiuiue. A littlQ farthei' 
dissection laid bare distinctly the common carotid artery, the 
inner connexions of which were easily separated with the 
handle of the knife and the fingers. 

I considered it to be an important object to separate com- 
pletely the carotid artery from ita internal attachments ; and 
this having been accomplished, the vessel together with the 
stemo-mastoid muscle was drawn outwards and retained by 
retractors; and thus rescued from injury or molestation 
while the &rther steps of the operation were carried aa ; the 
object of which was to reach the upper portion of the (eso- 
phagus. 

The thyroid body was now exposed by dividing a few of 
the external fibres of the sterno-hyoid and stemo-thyroid 
mnscles, and the dissection w^ continued akmg the outer 
surface of the gland backwards towards the spine. The tissuee 
were separated partly by the blade, partly by Uie handle of 
the knife. An artery, probably a branch of the superior 
thyntideal, was divided where it crossed the upper part of Uie 
wound, bled freely, and was secured with some difficulty. A 
larger vessel, probably the inferior thyrwdeal, was seen mn- 
niug across lower down, but escaped without injury. The 
larynx and trachea were gently drawn over towards the right 
Mde, so as to widen the large wound which gaped on the left 
side of the neck. . 

The CBsophagus was reached by following roond the snifiice 
of the thyroid body, which completely covered and concealed 
the trachea. 

About two inches of the gullet conld now be traced with 
the finger, but no prelection indicating the presence of the 
fbreign body could be felt. It therefore seemed pretty 
certain that the plate bad not descended into the cesophagus, 
and must be lodged In the lower part of the pharynx. A&et 
some difficulty, aud by tilting the larynx a little forwards and 
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over to the right side, the finger was passed behind it, 
that IB, between the pharynit and the vertebrse, and the body 
was now obscurely felt exactly behind the cricoid cartilage, 
protected, as it were, by the inferior cornua of the thyroid. 
The point of the knife was now brought to bear on what 
fieemed to be the most prominent part, which proved to be 
the single tooth ; and the grating sensation of the blade indi- 
cated that the pharynx was opened, and the foreign body 
reached. The white tooth, in fact, became visible at tlie 
bottom of the wound, and, being grasped with a pair of 
forceps, the opening in the pharynx was dilated upwards and 
downwards with a d/un/- pointed bistoury. After a little 
manipulation, one end of the plate wns disentangled from its 
attachments and brought 
out of the wound, hut the 
entire body was not extri- 
cated until a farther alight 
division of the walls of the ^"^g^ 3 
larynx had been made. This, ^p J^T^ '^^ 

however, was soon accom- ~n^^,J^^" ^V v^ 
plished with the nssistance of 
Mr. Hilton, who cut along 

the now exposed edge of the gold plate, while 1 gently with- 
drew it with one hand, and protected and held open the side 
of the wound with the fingers of the other. The patient was 
carried to bed, and cold water applied to the wound, no means 
being nsed to bring the edges together. On recovering from 
the effects of the chloroform, he seemed to have suffered but 
little from the operation, expressed himself as comfortable 
and free firom pain, and returned eagerly to his former occu- 
pation of sucking ice. An enema of beef-tea aud wine was 
throws up, as he had had no nourishment since the previous 
day. In the evening he complained of great exhaustion, 
amounting to a sense of starvation, and I gave him nourishment 
through the catheter, aud also a full dose of opium. 

January 2Jd. — Was free from all untoward symptoms, 
and only complained of an empty stomach. He was fed with 
beef-tea three times through the catheter. Sucking ice was 
a great luxury ; and although he believed that none of it 
passed into the oesophagus, yet, as far as we could ascertain, 
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no wster found ita war out by the wound. On the third day, 
Janaary 24tli, I introduced the common oesophaguB feeding 
tube, which psBsed readily without pun or obBtructiou. He 
was Bubaequentl; regularly fed by hia own drcBser, Mr. Dyer, 
at first three times, but afterwards, at hia own request, four 
times in the twenty-four hours. He was always ready, indeed 
eager, for hia meala, and received them with great enjoyment. 
Hie diet coiiBisted of beef-tea, brandy and egg, arrowroot, 
with nulk or wine. Notwithstanding this nourishment, of 
which he swallowed about four pints a day, he gradually but 
evidently lost flesh and strength. Accordingly, I ordered as 
much pounded meat to be mixed with the beef-tea as could be 
made to pass through the cesophagus-tube, and directed an 
ouDce to an ounce and a half of cod-liver oil to be given at 
each meal. He took an opiate each night, but the quantity 
was directed to be gradually diminished. 

February 5th. — The addition to his nutriment or the oil, 
or both, have produced a decided improvement in his appear- 
ance, and he expresses himself as feeling stronger and better. 
His spirits have all along been good and hopeful. 

The wound has looked healthy from the first, and is now 
contracted to half its original size. Since the operation 
nothing has been swallowed by natural deglutition, and he ia 
very unwilling to make the attempt, as it causes considerable 
pain and a seasation as if the wound waa being rent open. 
He does not appear to awallow hie saliva. 

His improvement was now prc^essive and rapid. In three 
weeks after the operation the ttse of the feeding tube was 
abandoned, as he was enabled to swallow with daily increa«ng 
facility. In about another week the external wound had 
closed, and the recovery might be said to be complete. The 
operation, however, appeared to have produced a very decided 
alteration in his voice, which had previously been clear and 
strong ; and when he shortly afterwards left the hospital, in 
good health and spirits, he still continued to speak with a 
sort of hoarse husky whisper. Indeed there was an almost 
entire loss of those tones which appear to depend on the ten^ 
sion of the vocal chords, and as there was no reason to sup- 
pose that the mechanism of the larynx had suffered from the 
temporary lodgment of the foreign body, it seems fair to 



DowcdDyGoOgIC 



Extraction of a Foreign Body. 227 

infer that the filamentB of the recurrent laryngeal cerre vhich 
supply the arytienoid muscles had been partially or wholly 
divided in the operation. The situation and course of these 
filaments, corr^pooding with the track of the knife when the 
pharynx was opened, renders this supposition highly probable. 

I had the pleasure of seeing Mr. Guilford a few weeks ago. 
He has been married about a year, is well and heaily, has 
acquired stoutness, and, as he affirms, stature, since he was my 
patient. His voice has regained a strong and manly tone, but 
has undergone a decided transformation. In his earlier days 
he somewhat prided himself as the possessor of a fine tenor 
voice, he now owns a very respectable bass. How mncb of 
this change is owing to natural transition, and how much to 
the division of the recurrent laryngeal filaments, may be a 
matter of speculation. It is, however, almost impossible to 
cut into the lower part of the pharynx without compromising 
more or less the nerves which supply the arytsenoid muscles. 

I have purposely interwoven many of the practical points 
connected with the operation of opening the gullet into the 
foregoing portion of this paper, so that the moral of the story 
may be comprised in a very few observatious. 

Much valuable instruction may be gained from the mono- 
graphs of Arnott and Begin, whose decisive views and opinions 
on the subject, founded on practical experience, may well 
supersede the more timid and vacillating policy advocated in 
many books of surgery. (Esophagotomy has been too rarely 
performed to allow us to speak with absolute certainty, as to 
the dangers which may be incident to it as an operation, or 
its positive success as a remedial measure. There can, how- 
ever, be no doubt that the fatal result in the two cases out of 
the seven recorded, depended, not ou the operation, but in the 
one on the delay and the presence of severe pulmonary mis- 
chief, and in the other on the unmercifiil palliative treatment 
which preceded the use of the knife. It is somewhat singular, 
that in all the successful cases the precise locality of the 
foreign body was neither marked by any external promiuence, 
nor indicated by any accurate reference of pain to one par- 
ticular spot. Indeed we can hardly expect that either of 
these conditions should ever occur, although their presence has 
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been strongly iDsisted upoD as necessary guides in the perform- 
sDce of the operation, and indeed as r tine qua son as to the 
propriety of undertaking it. 

However slender our experience may be, the feasibility of 
the operation is established by the facts, that it is quite pos- 
sible to make a long deep incision along the side of the neck, 
and to continue the dissection down to the bodies of the ver- 
tebrae without compromising any vitally important organ or 
tissue. That the incision recommended, practically separates 
the Btemo-mastoid muscle and the carotid sheath with its 
dependencies on the one hand ; from the larynn and pharynx 
the trachea and oesophagus with the thyroid body and its 
supeijacent muscles on the other. That the only structures 
which necessarily cross this incision in its length and depth, 
are the omo-hyoidens muscle, the muscular filaments of the 
descendens lingoalis nerve, and the superior and inferior thy- 
roideal arteries, both of which last may probably elude the 
knife or be promptly secured if wounded. That a considerable 
longitudinid incision can be made into the gullet, whether 
pharynx or cesophagus, without present mischief or future de- 
triment. That experience shows how much more likely the 
gullet is to suffer from the retention of the foreign body or 
the means used for its extraction, than from the kpife of the 
floi^eon. 

The two great practical points in the operation are — Ist, 
the isolation of the carotid sheath to the outer side, leaving 
the surgeon to make his approaches towards the gullet in 
comparative security ; 2d, the immediate arrest of hsemorrbage 
by tying every vessel, whether artery or vein, which bleeds, 
thus avpidiug the obscuration produced by infiltration of blood 
into the cellular tissue. 

I am inclined to believe that a foreign body might be ex- 
tracted from any portion of the cervical gullet; including a 
range, commencing above from that point of the pharynx 
which may be inaccesBible from the mouth, and terminating 
below at the upper opeuing of the chest. It might even be 
possible to extract a foreign body from the early thoracic por- 
tion of the (esophagus ; provided it could be reached with the 
finger, and thus brought under the influence of a pair of curved 
forceps. 
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The most accessible part of the gullet is, doubtless, the two 
first inches of the oesophagus, included between the upper acd 
lower thyroidal arteries. The two sides of the incision may 
here be moat readily separated from each other, allowing a 
wide gaping woaod for the inspection and maaipulation of the 
surgeon. The recurrent nerve would also, as a single trunk, 
be less obnoxious to injury than the Bet of filaments into 
which it divides higher up. 

Below this point, or as we approach the upper opening of 
the chest, the difSculties of the operation would progressively 
increase, in consequence of the closer proximity of the carotid 
sheath to the trachea and oesophagus, and the consequent nar- 
rowing of the wound, whose sides are, as it were, formed re- 
spectively by these structures. 

Lastly, the exposure and incision of the lower part of the 
l^aryns is attended with its own peculiar difficulties, which 
have already been mentioned in the description of the opera- 
tion which I performed. Had the gold tooth-plate been 
lodged in the upper part of Mr. Guilford's cesophagus, its 
extraction would probably have been more easUy accomplished : 
but the protection and concealment which was afforded to it 
by the cricoid cartilage in front, and the posterior edge and 
inferior comu of the thyroid cartilage, which overlapped it at 
the side, rendered the access to the foreign body difBcult and 
tedious, and materially complicated the operation. 

It may be considered a matter of small importance on 
which side of the neck the operation for oesophagotomy is 
made, and, except in three instances, it is not alluded to in the 
records of the few operations which have been performed. 
Mr. Amott incised the neck on the right side, and no doubt 
had a good reason for his choice. Now, unless the ascertained 
situation of the foreign body or any other circumstance in- 
dicated otherwise, I should nndonbtedly prefer to make the 
incision on the left side of the neck. The patient and the 
surgeon are, I consider, thus placed in a more favorable rela- 
tive position. A freer use of the right hand is obtained, while 
the left hand may be most advantageously brought to bear 
upon the larynx, trachea, and thyroid body, forming the inner 
side of the wound and covering the gullet towards which the 
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surgeon has to make his way with the knife. As regards the 
carotid sheath and sterno-mastoid muscle, fonDing the outer 
wall of the incision, the operator must depend on his able 
assistant to hold them back and keep them out of harm's way. 
In making these observations, I am supposing that the sur- 
geon is standiug on the left aide of his patient. 
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NEW GROWTHS OR TUMOURS. 



SERIES II.— FIBRO-PLASTIC GROWTHS. 



Bi JOHN BIRKETT. 



In the last Tolume of ' Guy's Hospital Reports,' I related 
several cases of cancer, to illustrate the progre^ and result of 
that disease. This communication will be devoted to cases of 
" fibro-plastic growths." 

Dr. Lebert was the first author who employed this term 
which has been generally adopted by writers on pathological 
an&tumy, since the publication of his work.^ These tumours 
are generally^ globular, forming growths of a more or less 
spherical or ovoid shape, the surface of which is irregular, 
either superficially or deeply lobulated. They generally have 
a delicate, vascular envelope of fibre-tissue adherent to their 
surface, and which completely invests them. 

Dr. Lebert describes two kinds of iibro-plastic tumours, be- 
tween which a marked distiuction exists, not only in their 
external characteristics, but in their minute elemeutary 
structures. 

The first kind consists of soft and lobulated growths which 
from being sometimes as soft as medullary cancer has been 

* *Phya<ol(^e ptthologique,' &c., by H, Lebert, M.D., 2 vols. Svo, and platei. 
Fuu, 1845. 
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confounded with it. But in the fibro-plaatic grovtha tbe flnid 
which can be pressed from them is transparent, clear, and of 
a pale, delicate yellow, whilst in cancer the fluid is opaque and 
lactescent. The tissue of the fibro-plaatic tumour, although 
soft, always ofiers a certain amount of reBistance to pressure, 
and is with difficulty compressed between two pieces of glass. 
Cancer, on the other hand, is generally destroyed by very 
gentle compression, unless it be of the hard, fibrous, infiltrating 
kind, with which these growths could not be confused. The 
lobes and lobules composing the mass vary in size in every 
case. They have generally a yellowish tint, unless vascular, 
or containing effused blood, in which case they are of a paler 
or darker blood-colour. lu many cases a remarkable re- 
semblance exists between these growths and the polypus 
growths from the nasal mucous membrane. 

The second kind of fibro-plastic tumour is much more firm 
and resisting, it cuts like a somewhat leathery body, is homoge< 
neons throughout, but never attains the dense, close texture of 
the purely fibrous growths. The interior of the growth varies 
in colour from pale yellow to red, more or less bright or dark 
in proportion to the amount of contained blood, either in vessels 
or estravasated. The surface of a section slowly change 
colour from nearly white or pale yellow to a rose or pink tint, 
HS the blood corpuscles are acted upon by the atmosphere. 

The growth of these tumours is generally slow, especially 
of the primary development, but if after extirpation of this 
growth, the disease should recur, the secondary and even sub* 
sequent tumours are developed generally at a more rapid rate. 

Morbid changes take place in the fibro-plastic growths as 
in' other parts, induced by inflammatory action and large 
portions may even slough, and the skin over them ulcerate. 
Of this action a good example will be detailed in Cases iv 
and X. 

All the organs of the body, especially those parts in which 
the fibre-tissues abound, except the viscera of the thorax and 
abdomen, may become the seat of these developments. By 
the pressure exerted by the new growth upon neighbouring 
organs their tissues may be absorbed, and thus the more resist- 
ing, as the bones, are occasionally destroyed, and theit' remains 
seem to constitute integral portions of the growth. This 
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efTect ia well demonstrated in the instance of tlie destruction 
of the upper part of the SbuJa in Case viii. 

In the majority of the cases which have fallen under my 
observation, the growths have been developed underneath or 
in relation with the fascial envelope of some portion of a mem- 
ber. This, however, is not always their po»tioD, for some- 
times they are developed in relation with the cutia, and grow- 
ing outwards, they form pedunculated and pendulous wens, 
with very narrow stalks. 

When these growths are recurrent they seem especially to 
select the immediate neighbourhood of the primary develop- 
ment — a feature in their natural history well demonstrated in 
some of the cases which follow. And they also appear to 
have a great tendency to estend deeper and deeper among the 
tissues and organs of a limb. In this circumstance of local 
recurrence they resemble carcinoma, but they differ widely 
from that terrible scourge, in the fact, that the internal organs 
of the thorax and abdomen are not invaded by growths of 
fibrO'plastic tissue. A case will be related, in which fibro- 
plastic subcutaneous tumours existed in a woman diffused over 
her body, and when she died two or three small tubercles of 
carcinoma were seen in the lungs, but there were no Ebro- 
plastic growths accompanying them. 

Of patients, therefore, from whom fibro-plastic growths are 
removed, a more favorable prognosis of their case may be 
given than of those in whom we meet with carcinoma. In 
my last communication on that new-growth, it was shown, 
that in persons the subject of carcinoma, at some period, 
sooner or later, the thoracic or adominal viscera, or some organ 
distant from the seat of the primuy development, became 
invaded with the same disease. On the contrary, I shall here 
demonstrate that, although the primary growth being re- 
moved, another may reappear over and over again, yet that 
the development is confined, in moat cases, to the immediate 
site of its first appearance, or to some part of the member to 
which it grew. 

Another characteristic feature of the fibro-plastic growths, 
and a very marked one, is this, that in all stages of their 
growth, whether before or after ulceration of the integuments, 
the lymphatic system is not involved in the disease. In not 
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one case shall we find that the lymphatic glanda of an organ 
in which these tumours were growiug had ever become in- 
filtrated on the seat of a similitf disease. 

One of the cases illnstrates the fact, that with the fibro- 
plastic growths cancer may be developed at a subsequent 
period, but this is the only instance in which the occurrence of 
the two diseases in the same individual has fallen under m^ 
obserration. Case xit. 

After the perusal of the following cases, the practical sur- 
geon will admit that we are justified in removing growths of 
this nature whenever they appear, and, in doing this, I 
believe it is a point of great importance to remove the sur- 
rounding parts as freely as possible. 

I have arranged the cases into two classes — the first con- 
tains those of the soft, succulent, gdatinous, translucent, and 
rapidly growing varieties — ^the second the more firm, fibrous, 
sometimes almost juiceless, and more slowly growing. 

The first case is an example, on a small scale, of one of 
these growths superficial to the fascia lata, which, after 
having been observed several years as a small lump beneath 
the integument, rapidly enlarged, and soon ulcerated through 
the skin. It was remarkably cystiform in its anatomical rela- 
tions, and the contents of the cysts were very soft and 
gelatinous. The attachment of this growth to the fascia lata 
was very firm, and a small piece was removed with it. This, 
although an exceedingly small growth, is typical of the class 
which, as will be demonstrated, attain in some instances most 
s proportions. 



Cask i. — Fibro-plastic growth on the thigh ; excision, ewe. 
lDrawingl97"j prep. ] 369**.) 

J. H — , ffit. 52, a merchant's clerk, had observed for several 
years a pisiform nodule beneath the skin of the outer femoral 
region, about three inches below the trochanter major. He 
was admitted under ray care in October, 1858. Three months 
before this the growth above described enlarged, and two months 
since the skin over it ulcerated, and there had been more or 
less hsemorrhage from it since then. He was a healthy, well- 
nourished man, and had lived temperately, I ^tcised the 
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growtb which was attached to the TitBcia lata very freely. The 
wound healed slowly, and when I eaw this patient a year after- 
wards the cicatrix waa healthy. 

A Bection showed the growth which wae aboat one inch and 
a half in diameter to be composed of a collection of circum- 
scribed lobules of a more or leas epherical shape. Each lobule 
was composed of a aoft, succulent, yellowish, translucent sub- 
stance, resembling thick size, aad this substance was sur- 
rounded by a delicate membrane. One lobule had ulcerated 
through the skin and from this the blood came. The whole 
mass was not very vascular, A clear, transparent, teuacioua 
fluid could be pressed out of it, The minute elementary 
tissaes were oval, nucleated cells, fusiform cells, and a very 
delicate -fibre-tissue. 

The second case is an example of a seriea of new growths 
very often developed in the region of the parotid glaud, or 
some other part of the neck; regions in which there is a large 
quantity of connective tissue and fascia. Very often we meet 
with cartilage-tissue in a very granulated form dispersed 
through these growths, and occasionally tumours which are 
almost wholly composed of cartilage. In the instance here 
given the development of the growth to the size described 
occupied many years. It was unattended by pain, and its size 
and disfigurement were the chief sources of trouble. The 
diagnostication of these tumours is not very difficult. The 
lobulated surface and healthy appearance of the integuments, 
the elasticity to pressure, the hardness in some parts, the slow 
growth, the healthy aspect of the patient, the painless character 
of the mass, both in itself and in the surrounding parts, and its 
mobility, are all circumstances which would lead the practical 
surgeon to prognosticate its nature. By means of the trocar 
and canula a puncture may be made into the mass, and a 
small portion removed for examination, When this is done 
there is not the same amount of bleeding from the puncture 
as when the disease is carcinoma. I have seen a case in 
which a growth of this kind, and in this region, was recurrent. 
It occurred in a woman who, during a period of between thirty 
and forty years, had had three tumours excised, the intervals 
between their recurrence being very long. 
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Case ii. — f%r(i-plastic growth in the cervico-fadal region ; 
removal; cure. (Drawing 197^* j Prep. 1361**.) 

A woman, set. 41 years, came from the country into Guy's 
Hospital, in November, 1856, having a large tumour at the 
right side of her neck. A small lump was first observed 
fourteen years before, and ia that period it had grown to the 
dimensiona represented in the lithograph by Mr. Horst, 
Plate I. The growth was lobulated, some of the lobes being 
softer than the others. The integument, although thin, was 
scarcelj' altered in colour; it was p^nless, not very heavy, 
and it was very moveable, and did not seem to be very deeply 
attached. 

On November 25th, I excised the tumour, which had a 
well-defiaed but delicate envelope, and it rested on the tissues 
occupying the fossa, between the ascending ramus of the 
lower jaw and sterno- mastoid muscle. The parotid gland was 
not involved in the growth, but somewhat spread out on its 
anterior border. There was hsemorrhage from one large 
artery only. 

Dr. Wilks examined the growth, and the particulars with 
which he favoured me I confirmed by my personal observa- 
tion. When out, the tumour had a yellowish colour and 
translucent appearance, and resembled a mass of gelatine. 
It was, however, firmer and drier than jelly but leas tenacious, 
being easily broken or torn ; the severed parts being irregular 
and not at all fibrous. Not a trace of structure could be 
detected by the unassisted eye, and thus the tissue of the 
growth had the appearance of a homogeneous maaa of gela- 
tinous or lardaceous substance. When squeezed, it emitted 
only a little watery serum. The microscope revealed, how- 
ever, fibres, but these were so delicate that it required a very 
good defining power to discern them. They interlaced in all 
directions, but sprang in the first place from distinct centres, 
and then branched out like the stem of a tree. Amongst the 
fibres, oval nuclei were seen which, in some places, were aggre- 
gated in clusters amongst the fibre-meshes. No appearance 
of cartilage was discernible. 

The wound healed rapidly ; and twelve montba afterwards 
I saw her quite tree from any diaease. 
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In the third esse the tumour vas developed at a somewhat 
early age and grew reiy much more rapidly than in moat of 
the other cases. The locality of its development was a region 
in which the anatomical disposition of the expanded fibre- 
tissue is, perhaps, as strongly marked as in any other part of 
the body. The new growth was in intimate relation with the 
fascia of the leg, as well as with the Jascial aponeurosis of the 
inner ham-string mnsdes. The disease in this case com- 
menced by the patient feeling pain at a spot, and after this the 
tumour was noticed. This is not a common history of these 
growths. Id the majority of case^ the tumour is first felt, 
and no pain attends the development, uqtil either bones be- 
come diseased, or nerves are pressed upon or involved in 
the growth. 

A characteristic of this case was the rapidity of its develop- 
ment throughout } for, after the second operation, an increase 
in the size of the growth became apparent day by day, and 
this circumstance, together with the fact that the disease ex- 
tended BO deeply into the popliteal space, that it was impos- 
sible to enucleate it, induced me to perform amputation. The 
girl was constitutionally extremely delicate and very much out 
of health, and probably to these circumstances the rapidity of 
the growth may be ascribed. 

Case hi. — Flbro-plaaiic ffrototk about the head of the tibia ; re- 
moval; recurrence; removal; recurrence; amputation through 
the femur ; care. (Drawing 37^, and Preparation 1376'".) 

In September, 1855, a girl catne under my care in the 
hospital on account of a swelling over the inside of the head 
of the right tibia. Six months before, vhen nineteen years 
old, she felt p^n just below and inside the knee, as if she had 
bruised the part. She came from Botherhithe ; had pursued 
the occupation of a domestic servant, had never enjoyed 
robust health, and was of a well-marked strumons diathesis. 
The catamenia were irregular and she showed signs of very 
defective nutrition. When admitted, there was a rather soft, 
elastic, almost fluctuating tumoar, of globular shape, and about 
four inches diameter, over the inner side of the head of the 
tibia. It was occasionally the seat of pain, but never very 
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severe. Its size had not changed during the last month. 
The integuments were very thin over the growth without, 
however, being iu any way involved in the diBease. In Sep- 
tember, 1855, I excised the growth, together with a portion 
of skin. It was very soft, almost like jellj, enclosed in a 
delicate envelope and was not very vascnlar. It seemed to 
grow more especially in relation with the fascia, the expanded 
tendons of the inner ham-string muscles and to dip backwards 
into the popliteal space to the gastrocnemius tendon. The 
growth was succulent, but the juice clear and transparent, of 
a pale yellow tint. The elementary tissues were nucleated 
fusiform corpuscles, delicate fibres, and a few oval nucleated 
cells. 

The wound sloughed BuperGclally, but healed slowly in a 
week or two. 

In November, two months after the operation, a growth 
again appeared which increased rapidly; and in December, I 
removed it. This exhibited the same structure as the first. 
The wound sloughed \ and as cicatrization advanced, a new 
growth sprung up and extended so deeply among the muscles 
and vessels of the popliteal region that I was compelled to 
amputate through the femur. This operation was performed 
at the junction of the middle with the lower third of the bone. 
The stump healed slowly and she left the hospital iu May, 
1856, quite well. 

The last time I saw this patient was at the end of 1857, 
or about one year and a half after the amputation, and she 
was quite well. 

Few cases have caused a more lively interest in the hospital 
than the one to be nest related. The youth of the patient, 
the sufferings to which she was necessarily subjected at so 
early an age, and the fortitude and determination with which 
she bore up against her afflictions, excited a large amount of 
sympathy from all who witnessed her trials. 

The progress of the disease occupied a period of nine years 
and a half, and during this time she was subjected to not less 
than seventeen operations. Tliese consisted of excisions and 
the destruction of the growths by the applications of caustics. 
In spite, however, of every local application, and even after 
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excision of the ^roirth with much freedooi and with excesuTe 
care, that none then existing should remaia behind, the disease 
recurred. Nothing in the way of operation, short of amputa- 
tioUj seemed at last to oCfer any chance of freedom from the 
disease ; and had this severe measure been adopted, we might 
argue firom the revelations of the necropsy, in favour of the 
proceeding. Not a trace of the existence of any new-growth 
waa developed in the viscera ; and therefore, assuming that 
the disposition to the formation of the fibro-plastic structure 
was purely local, a hope might have been entertained that the 
girl would have been thus freed from the complaint. 

The origin in and relation to the fascia lata are displayed 
in a very marked way by this case, as well as the greater ra- 
pidity of the growths which are developed subsequently to the 
removal of the primary formation. 

Case it. — Flbro-ploilic growth in the thigh ; repeated develop- 
ment) and removal of the growthg during a period of ten 
yean; death from phlehitis. {Drawing 176", 199*'.) 

This patient, a girl, set. 16, was admitted by Mr. Cock, in 
August, 1847. She stated that she observed a small swelling 
in the anterior region of the right thigh, when fifteen years 
old. It was quite beneath the skin, soft, moveable, and 
very painful. Her general health, she said, was delicate, but 
her appearance was that of very good health. In the locality 
of the growth she received a contusion, when between thirteen 
and fourteen years of age. On admission, there was a small 
tumour which had been slowly increasing twelve months in the 
skin of the anterior femoral region, at about the JQQCtion of 
the superior with the middle third. It was excised by Mr. 
Cock in December, 1847. Its structure was soft, succulent, 
and vascular. The minute elements, delicate fibres of fusiform 
nucleated cells. The wound healed favorably, in about one 
month. 

Three months after this, in May, 1348, she noticed another 
lump by the side of the cicatrix which increased slowly, and 
in October of this year a second growth was removed. This 
had an appearance like the last except that here and there 
were small cjtk», filled with soft jelly-like material. The 
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minute elementH were identical with the first. The wound 
healed in November and she left the hospital well. 

In April, 1849, another growth appeared by the side of the 
cicatrix. It was very painful and the pain was of a sharp 
darting character. The cicatrix appeared quite healthy and 
was not at all inToived in the growth which was quite move- 
able beneath the skin and felt as if composed of anmll lobes. 
This tnmoar was removed by Mr. Ckx;k, in October, IS^O. It 
was dissected out with great care with the whole of the cica- 
trix and a portion of healthy skin around both. One arterj' 
bled freely ; and a nerve, one of the anterior crural cutaneous 
filamentB which ran into the cicatrix, was divided. The nerve, 
upon subsequent dissection, was traced into the new-growth, 
divided therein, and had a ganglionic enlargement on one of 
its branch^ in the cicatrix. Hence an explanation of the 
great pain she suffered. This growth was lobuiated, firm, did 
not break up on pressure, and contained a little albuminous 
fluid. The section was uniform, smooth, and of the same 
appearance throughout. It was about an inch and a half 
long, and one inch broad, and of rather a greater thickness 
than the panniculus adiposus in which it was developed. The 
very small lobuli had a somewhat vesicular appearance, and in 
its general aspect it resembled a polypns nasi. The cutis was 
not implicated, that is, infiltrated, it was simply adherent to 
the new-growth. Its lobes extended intimately with the 
lobes of fat. The minute anatomy consisted of a very deli- 
cate fihra-tissue, with fusiform, nucleated bodies and ovnl cor- 
puscles in abundance, but none of the elements found in 
carcinoma could be detected. The wound healed well and 
she continued free from any local disease about six months. 

In November, 1850, she was again admitted by Mr. Cock. 
The local disease had reappeared and had been growing about 
six months. She now looked very ill, she was thin, had no 
appetite, and, from her facial aspect, the existence of some 
constitutional dyscrasia might have been prognosticated. The 
local growth was much larger than it had been before, it had 
ulcerated through the integuments, and an elongated, polypoid 
growth projected through a circular opening in the skin. The 
growth was not adherent to the edges of the ulcer, but hung 
out very like the intra-cyBtic growths seen in some cases of 
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adenocele. There vas not anv disease of the iTmphatic system. 
Od this occasion Mr. Cock removed tbe mass, together with 
the subjacent fascia lata, to which the growth was adherent, 
on Novemher 30th. This growth consisted of lohes, one of 
which was sloughing. It had penetrated the fascia lata in one 
point, and here and there showed small, red, vesicular bodies, 
like the preceding. The elementary tissues were the same as 
in the other growths. Mr. Hurst made a drawing of the dis- 
ease, in which tlie appearaDces above described are represented 
(No, 199"). The wound was some time healio);, and the 
patient was free from any local disease about fifteen months. 
During this time she grew strong, had the appearance of 
eiqoying good health, and her nutrition was iu no way defective. 

At the commencement of March, 1852, a new-growth ap- 
peared at the edge of the cicatrix, for the fifth time, and it 
was excised on the 19th,'having been observed fourteen days. 
This one was about an inch and a half in its longest diameter, 
it grew beneath the fasda, below the cicatrix, was lobulated, 
succulent, and of a brilliant red blood colour. Its elements 
were chiefly a most delicate fibre, with fusiform cells. The 
wound healed slowly, although small. 

At Christmas, 1852, she gave birth to a child, having been 
married about thirteen months. She suffered much at the 
time, and suckled for fire weeks. 

In March, 1853, she observed the sixth growth, over the 
last cicatrix, which increased rapidly, and ulcerated through 
the skin at the beginning of June. She entered the hospital 
July 6th. There was a sloughing mass, five or six inches 
diameter, projecting through the femoral integuments, and 
hanging so loosely from the superficial muscles of the thigh, that 
it appeared as if it would have dropped off. The woman's 
health was good, and the inguinal lymphatic glands unaffected. 
This growth was removed Jjly 12th, It was slightly adherent 
to the muscles of the femoral region, and a small portion of 
one of them was removed with it. The surface only of the 
growth was sloughing. A section exhibited a peculiar tint, in 
consequence of stnee extending from tbe fascia to its surface, of 
a pearly and bright red hue. Here and there were small cavi- 
ties filled with extravasated blood. The delicate fibre-element, 
described before, prevailed in this growth likewise. 

16 
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From the cicatrization of the wound produced by this ope- 
ration until June, 1866, she was under the treatment of Mr. 
Cock, in the hospital, and of others outside its walls. Excision 
of new-growths identical in structure with thc»e alieady 
described was performed by Mr. Cock, in April, 1854, and in 
September, 1855. At the last operation the disease extended 
very deeply, and a portion of the sheath of the femoral vessels 
was removed with it. Growths which appeared in the interval 
between these dates were destroyed by caustics. 

Id June, 1856, the woman entered St. Bartholomew's Hos- 
pital, when another growth was removed, and eighteen days 
after this operation she died, under the influence of phlebitis. 

Mr. Paget sent me the following particulars : " The tamour 
that I removed from C. S — was a large, soft mass, protruding 
from the middle of the scar or scars of seventeen operations 
performed for the extirpation of similar tumours. Fortiona of 
the tamour were imbedded in the rectus femoris and vastus 
iiiternus, and it was necessary to remove part of the sheath of 
the femoral vessels. At the autopsy, the effects of peritonitis 
were found (probably of pyeemic origin), but no appearance of 
morbid growths of any kind in any internal oi^n." 

For the next case I am indebted to Dr. and Mr. Bossey^ of 
Woolwich, the last-named gentleman having operated on it Ml 
several occasions. It is introduced here because in many 
points it resembles the last described. Drawings of a por- 
tion of the new-growth in each case resemble one another so 
closely, and the repeated local recurrence of the disease in the 
two cases is such a prominent feature, that I believe them to 
be identical. 

This case extends over a period of about eight years, and 
during that time growths were excised upon seven occasions, 
at irregular intervals between each operation. Their relation 
with fascisB and aponeuroses was strongly marked ; for where, 
in the whole body, are these tissues so fully developed as about 
the scapula aud its muscles and those of the dorsal regionf 
The tumours in this case reached to dimensions far exceeding 
those in the last, and there was a disposition to the extension 
of the disease, by spreading from its primary site to aootfaer 
part of the scapula. I regret very moch that the post-mortem 
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condition of the liver wns not ascertflined, Knd it must remain 
a matter of doubt whether there was or was not some new 
growth developed therein. 



Case v. — flbro-plasiic growth about tcapula : seven operations 
for itt removal ; death from gangrene. (Drawing 37*, Prep. 

Of this case, which occurred several years since, and from 
which there are three preparations and a drawing io the ma- 
seum, Mr. Bo8sey,ofWoolwich, kindly sent the particulars to me. 

1. A convict, W. D — , aged 46 years, observed, in the 
year 1826, a growth in the repon of the anterior border 
of the scapula. He stated that at first it grew slowly, but 
Bubsequently with great rapidity. This was removed tit the 
Newcastle Infirmary, in 1827, its dimensiona being ^out 
the sise of a pint bann. He was free from the disease for a 
few months. 

2. It again appeared, and was removed in the same institu- 
tion, nine months after the first operation. 

3. In 1829 he came under the care of Mr. Bossey. At 
that time there was a growth in the site of the former tumours, 
not painful when roughly handled, the skin over it slightly 
redder than the surrounding parts, apparently from venous 
congestion, as there were tortuons veins meandering over the 
surface. It was attached to the skiu, but appeared moveable 
irom the sar&ces below. To the touch it was elastic and 
-lobulated, and, being more firm at some points than at others, 
it had not the doughiness of an adipose tumour, and yet it 
was evidently Harcomatons. Mr. Bossey removed the growth 
in August. It consisted of an assemblage of cysts, adherent 
to each other and to the surrounding textures, of various 
sizes, from that of a hazel-nut to a large ben's egg, and each 
.oyst ctmtained a mass of irregular shape, according to the 
pressure to which it had been subjected in its growth, and of 
« uniform density and texture. The colour of these masses 
was of a dusky red, the larger ones being paler in the centre. 
Their firmness was about equal to that of tiie crassamentum of 
the blood, readily divided by the knife, and as readily parting in 
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divided Burfnces under pressure of tLe Jiiiger or aoy blunt in- 
Btrument, yet of tenacity Bufficieot to be suspended by a thread 
passed through their substance. The masses extended deeper 
than was anticipated, passing around and beneath the margin 
of the latissimus dorsi muscle, and reached the axilla. The 
axillary glands which were exposed were healthy. All of the 
growth that could be detected was removed, and the fascia 
covering the infra spinatus and latissimus dorsi muscle was com- 
pletely exposed to view. No hsemorrhage of consequence oc- 
curred. The tumour, notwithstanding its great vascularity, 
was nourished by a number of small arteries ramifying in the 
cysts, and it was only at the points where the arterial connexion 
existed that there appeared any intimate adhesion between the 
cysts and the tumours. The wound healed favorably. 

4. In the middle of September, another growth appeared 
just above the line of the last incision, and in three weeks 
formed a circumscribed prominent mass, three inches in 
diameter. This was removed by a careful difisection, and the 
whole cyst, together with the fascia covering the infra spinatus 
muscle, as well. The structure of the growth was identical 
with the last. The wound healed quickly. 

5. February, 1880, The tumour having again appeared, 
was, at the above date, of considerable size and ia a somewhat 
different situation to the last. It occupied and overlapped 
the anterior costa of the scapula, was more fixed, and could be 
felt in the lower part of the axilla, behind the margin of the 
latissimus dorsi muscle. In March this growth was removed. 
It passed through and was embraced by the fibres of the latissi- 
mus dorsi muscle, and was connected with the periosteum of the 
scapula on its inner surface, being there contiguous to the ser- 
ratus raagnus. Its structure resembled the others. Whilst 
the wound was healing, he had a severe attack of dysentery, of 
which he was cured by the 3d of May. In June he suffered from 
dyspepsia, with great fulness and tension in the region of the 
liver, and some soreness on pressure j the pulse was feeble, 
respiration much accelerated. After taking Pil. Hydrarg., and 
being carefully dieted, he was convalescent at the end of July, 
although some fulness remained about the epigastrium. 

6. lu August, 1830, the tumour had again appeared in the 
primary situation, and, besides this, there was a growth on the 
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bnck between the dorsal spinoas processeB, and the posterior 
costa of the scapula. This dorsal growth was excised in 
October. It was about five inches long and two broad, and 
was partl3r above and partly beneath the serratus posticus 
superior muBcle, extending deeply between the transTerse pro- 
cesses of the vertebrffi and the tubercles of the ribs. This 
wound heitled rapidly, but the growth from the scapula in- 
creased rapidly aud acquired considerable magnitude. 

7. Under these circumstances, he was admitted into Guy's 
Hospital, December 34th, 1831, under the care of Mr. Key. 
By the advice of Sir Astley Cooper, the tumour was removed 
from the scapula, and the actual cautery applied over the ex- 
posed surface of the bone. Erysipelatous inflammation and 
gangrene attacked the wound, and the patient died from ex- 
haustion, January ISth, 1832, eight days after the operation. 
The new-growth removed at this last operation was identical 
with the others. 

There are three preparations of the growths removed by 
Mr. Bossey preserved in the museum, and a drawing made 
from one oftfaem by Canton. Unfortunately, no post-mortem 
examination was made; and after making inquiries of gentle- 
men who remember the case, we are compelled by their state- 
ments to leave the subject in an imsettled state. 

Dr. Hodgkin has referred to this case in his lectures,^ but in 
reply to my inquiries, he writes ; " It is Dr. H's impression 
that the affection was purely local, but be does not recollect 
whether this idea is the result of his own or Mr. Bossey's 
examination." 

Mr. Bossey, on the contrary, states that he regarded the 
liver to be in a morbid condition, and on that account de- 
murred as to the propriety of performing another operation. 

The next case occupied a period of between six and seven 
years from the first observation of the tumour. The primary 
growth increased very slowly for four or five years, but during 
the twelye months preceding the first operation it enlarged 
very rapidly. This growth was enucleated with great facility, 

I 'Lecture! on ths Morbid Aaalomf of tfae Serous and Macoaa MembraBei.'vol.i, 
p. 339. It i> therein detcribed " Notice of a firm, fleihf form of Mtligntnt DUeue." 
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ftiid seemed to be & well-defined, circumscribed mam. The 
normal tiaBues Burrounding it were quite unaffected, as well as 
the skin over it. The wound healed favorably ; and after the 
lapse of a very few weeks the diseaae reappeared under the 
cicatrix. The second growth was removed, aod very soon 
afterwards a third tumour was developed. It is worthy of 
remark that, during the development of this one, the patient 
was pregnant ; but this condition did not in any degree check 
its progress, for it grew much more rapidly during this time 
than any of the former growths, and attained most enormous 
proportions before parturition. At the date of the amputation 
she was very much reduced by the recent childbirth and the 
discharge from the local growth, which had ulcerated. In this 
case the lymphatic system was not affected, and there were 
no facts to induce the supposition that any secondary growths 
existed iu the viscera. 



Cass vi. — Fibro-plaatic growth in the thigh ; removal; recur- 
rence ; amputation ; death. (Model B2*' ; Prep. ISTS'"' ".) 

A woman, set. 39 years, was admitted by Mr. Cock, in June, 
1856, on account of a tumour in the thigh. She was a healthy 
woman, in a good state of nutrition, and the mother of sis 
children. Fire or six years before admission, she observed a 
small lump, about one inch diameter, on the inside of the in- 
ferior third of the left thigh. It slowly enlarged at flrat, but the 
last fifteen months it grew rapidly, causing pain. It was very 
moveable, being among the soft parts, and the skin over it was 
healthy. Mr. Cock enucleated the growth with facUity in 
July, 1856. The new-growth measured six inches in diameter. 
It was invested by a delicate fibrous envelope, was soft, succu- 
lent, semitrausparent, and of yellowish tint. The elements 
of the growth were fibro-plastic. The wound healed, but a 
tumour again appeared, and, in December, was removed. A 
third growth formed, increased with extreme rapidity ; and, in 
August, 1857, the tumour reached from the hip to the knee. 
It was, however, very pendulous, but its greatest circumference 
measured forty-two inches. In August, 1857, she was agun 
admitted into Guy's, and Mr. Cock amputated the leg above 
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the knee. Thie mass weighed Beveral pounds. It tras com- 
posed of large lobea of soft, succulent, yellowish tissue, 
loosely attached together by conuective tissue. A gbrous 
texture was observable in some of the lobes. It grew ei^tirely 
in the soft parts of the limb, the bone being quite healtby- 
Some of the lobes were sloughing, and a large one had ulcer- 
ated through the integuments. The elemeqts of these growths 
were fibro-plastic. 

The patient sank from exhaustion, and there was no post- 
mortem examination i but the lymphatic system was free from 
disease, and there was no reasoii to suppose that any new- 
growths were developed in tb^ viscera. 

Mr. Towne made a model of this growth. 

The growth of the secondary development in this case was 
extraordinarily rapid, for the entire mass had attained its 
magnitude jn the short space of seven months. During this 
time the woman was pregnant, and she was delivered of a child 
a few days before the amputation. 

The seventh case is an example of a fibro-plastic growth, 
developed at a very early age, in an otherwise healthy girl. 
It occupied the anterior femoral region, and was intimatBly 
connected with the sheath of the femoral vessels. The girl 
did not seek surgical relief until seven years after the obser- 
vation of the growth, at which time the size of the tumour 
was such 4S to necessitate a formidable operation for its re- 
moval. If she had submitted to the excision of it at an 
earlier age, there would have been more probability of a suc- 
cessful issue to the case. A post-mortem examination re- 
vealed no disease either of the lymphatic system or viscera. 
In this instance, advantage was taken of an exploration by 
puncturing the tumour, and removing a small portion for 
eiamioatioo ; for, had this proceeding shown the disease to be 
carcinoma, an operation would not, perhaps, have been justi- 
fiable. 



Cask tw. — Fibro-plastic growth in the anterior femoral region ; 
removal; death; necropsy. (Drawing 197'^.) 

A girl, Kt. ?0, was admitted into Guy's, in October, 

DowcdDyGoOgIC 



248 Contrilmlioiu lo the Practical Surgery 

1350, under the care of tbe late Mr. Bransbj' Cooper. She 
was unmarried, Lad been a domestic servant, had enjoyed good 
health, and her condition of nutrition was very good. There 
seemed to be no cause to which to assign the development of 
the growth. Seven years before, when thirteen years old, she 
observed a hard, moveable mass in the anterior femoral region. 
This merely produced enlargement of the part ; it was not 
the seat of pain. Her general health had been unaffected, 
and she had pursued her avocations without difBcnlty. When 
admitted, there was a very large new-growth seated among 
the muBcles of the anterior femoral region. It was within 
the fascial Bheath, and, consequently, not very moveable 
although it was ascertained that it was not attached to the 
femur. The femoral vessels passed behind it, and the integu- 
ments were quite healthy. In October, 1850, Mr. Cooper 
made a long vertical incision over the tumour, and enucleated 
it from the neighbouring structures, but not without some 
difficulty and considerable haemorrhage. She rallied very 
slowly frocu the effects of the operation, and at no period, 
siibsequeatly, was she in a favorable condition for recovery. 
At last she became hectic, profuse suppuration took place from 
the wound, and she died about five necks after tbe opera- 
tion. 

The tumour was &om six to eight inches in diameter. A 
large portion of the mass, a kind of nucleus, was formed of 
very firm fibre-tissne, in which earthy matter was deposited. 
The arrangement of the fibres of this part was radiating and 
their course rectilinear. Around this nucleus masses of a soft 
tissue in an early stage of development were arranged, and 
these, at first sight, resembled medullary carcinoma; but, on 
closer inspection, this tissue was of firmer consistence, and 
smoother when cut than that new formation, especially after 
water bad fiowed gently over it. The mass was very vascular, 
but there were not those appearances due to extravasated 
blood, so commonly met with in carcinoma medullare. It was 
also of a more yellow tint, not the pearly grey tint of carci- 
noma. The whole mass was surrounded by a distinctly de- 
fined fibrous envelope. Tbe minute elements of these softer 
tubers were undoubtedly those of the fibro-plastic develop- 
ments, and tbey differed very widely &om those of carcinoma. 
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This tissue, instead of falling to pieces, like that morbid 
growth, formed a coherent structure, and with the addition of 
dilute acetic acid, a kind of coagulation took place. The 
isolated elements were elongated and fusiform nucleated cells. 

A post-mortem examination of the body was made, but 
there were no secondary growths developed in any of its tissues 
or organs. 

Before the excision of the tumour, I examined a very 
minute portion of it which had been removed by making a 
puncture into it with a trocar and canula. By this observa- 
tion I ascertained the nature of the growth, and it is a pro- 
ceeding which may be adopted with advantage in many 



The following cases illustrate the second class of fibro- 
plastic growths ; those into the composition of which a much 
more perfectly developed fibre-tissue eaters. To these, the 
term " recurrent Sbrous or fibroid" has been applied. The 
first case is that of s most cachectic-looking man, who ob- 
served the " kernel" which was afterwards developed into a 
lai^ mass thirteen months before he came under my care. 
All the circumstances of the case, the constitutional nutrition 
of the man, the rapid development of the tumour, the external 
appearances which the int^nmeuts exhibited, the pmn which 
it caused, and the tactile indications, would lead to the 
diagnostication of the disease as cancer. I was led to suspect 
that it was not this disease, however, from discovering that the 
tumour was not of uniform texture throughout, for here and 
there were more solid lobes than composed the general mass ; 
and the unhealthy aspect of the man might be attributed aa 
much or even more to social circumstances than to the efi'ects of 
disease. Besides, all the functions of his body were per- 
formed in a healthy manner, and there was no evidence of 
visceral or lymphatic disease. Kesort was had to amputation, 
because the whole peroneal region of the limb being involved, 
the enucleation of the growth was impracticable ; and if it 
had been performed, an useless member would have been the 
result, as shown by subsequent examination of the limb. 
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Case viii. — Flbro-plastic growth among the mu*cle« of the 
leg; amputation; recovery. (Model 52^; Prep. 1376™.) 

In Februajy, 1858, a maa vrb admitted into my ward, 
having a large tumour in the upper half of the peroneal 
region of the right leg. He was aged 36 years, bat had the 
aspect of a much older person. His health previously had 
been very good. Hard labour in the employment of a carman, 
bad living, and intemperate habits, had doubtless somewhat 
impaired bis function of nutrition, for he was very thin, al- 
though bis muscles were in good tone. In January, 1857, 
about thirteen months before he came under my observation, he 
accidentally noticed a small moveable " kernel" on the outside of 
the right leg. He attributed this to " a strain" but it gradually 
increased as he continued work, and, at last, its progress was 
rapid, and the pain in the part severe. Seeking hospital relief 
he was for a few days in another public institution, but left it 
and came into G-uy'a. At this time, the circumference of the 
right leg at the seat of the disease exceeded that of the 
healthy one by six and a half inches. The entire upper half 
of the peroneal region was occupied by a mass firm and 
elastic to the pressure of the finger, regular over the surface, 
except here and there where harder masses might be felt 
distinct from the rest of the growth. The soperfidal veins 
were more dilated than in a healthy state, and the capillary 
vessels of the skin were somewhat varicose. 

He stated that his general health was very good at the pre- 
sent time ; and as there was not any infiltration of the 
lymphatic system, I explained to him the necessity of submit- 
ing to the loss of the limb. - To this operation he at once 
assented, and I performed amputation through the lower third 
of the femur, in March, 1858. 

The new growth was developed in the region of the upper 
half of the fibula. It had destroyed that portion of the bone 
with the exception of its head, and bad pushed the peroneal 
and other muscles to either side. It formed a completely in- 
dividual mass among the muscles. It was slightly lobed, firm, 
fibrous, succulent, and here and there were cavities filled with 
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serum. Across these, delicate fibrous bands were stretcbed, 
wbich supported minute blood-vessels. The serum runniug 
from the growth was clear, bright yellow, and tenacious, draw- 
ing out in threads. The mioute elements consisted of fibres, 
ovalj nucleated cells, and fusiform, nucleated corpuscles. The 
stump healed fayorably, and all the ligatures had come away, 
except that on the femoral artery, when a profuse hsemorrhBge 
took place from this trunk. Mr. Bryant tied the vessel at the 
junction of the upper and middle third of the thigh, from 
which time the patient advanced slowly to convalescence, 
and at the moment of writing this he is quite well. 

Mr. Towne made a model of the parts amputated, whidi 
demonstrates the characteristics of this form of new-growth 
remarkably well. 

The next oaae is typical of these firm, fibrous, cixcumscribed 
growthSj and formed a single mass with merely a disposition 
to lobulation on its surface. It was about twenty-one months' 
growth when removed. In this case an exploration was 
made with a trocar and canula and a minute portion removed. 
The examination of this, by means of the microscope, showed 
that the disease was fibro-plastic, and, guided by this fact, I 
postponed the operation until the health of the man was es- 
tablished. When admitted, he was cachectic, and laboured 
under bronchitis, but Dr. Wilks could not detect any thoracic 
disease, otherwise than the products of that afiection. He 
improved in health, and at the time of the operation there 
seemed every chance of a successful issue to the case. Ftur 
several days he continued to progress favorably, and then fell 
a victim to pyEemia. 

Compared with the last case, the growth differs in being a 
single mass, merely developed amongst the muscles of the 
leg, and in being of slower growth. In the last example, 
the tumour consisted of several lobes, developed from as many 
centres, and forming a large central mass which had destroyed 
the fibula by its pressure upon that bone. 
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Case iz. — F^ro-plattic growth in the posterior region of ike 
leg t amputalion. Death from ppamia ; necropsy. (Draw- 
ing 198'"; Preparation 1876".) 

A man, xt. 49 years, was adipitted under my care into 
Lazarus Ward, in January, 1857. He showed me a large 
tumour in the right leg, but the limb was oedematoue and the 
growth ill-defined. He was bom in a provincial tqwn, but 
had lived many years in London, following the occupatioa of 
a labourer. He had a remarkably depressed, anxiouB, care- 
worn aspect, and his nutrition was very defective. In 1853, 
he was the subject of dropsy, being annaarcous in the face, 
head, and legs. When under my care, there was no albumen 
in his urine. He stated that about March, 1856, ten mouths 
before admission, he accidentally observed in the posterior and 
inferior region of the right leg a hard moveable lump, It was 
about three inches in diameter wheu first noticed, and its 
prc^iressive increase had been slow. At times the limb was 
painful ; sharp shooting pain being felt in the lump. Being 
when admitted in a very cachectic state, and sufiFering with 
bronchitis, I deemed it prudent to defer any operation until 
his general health was established, and the local disease more 
defined. He remained in the hospital until June, 1857, and 
then his general health was improved. The bronchitis was 
cured, he looked less depressed and he had gained in 
weight. In September of the same year he was admitted 
again. The tumour was larger, the skin over it was red, and 
he was suffering much pain in the limb. His leg was removed 
September 23d. The new-growth was developed among the 
muscles of the posterior region of the leg, pushing them to 
one side hut not infiltrating them. It consisted of a circum- 
scribed mass with a somewhat irregular and nodulated surface, 
and was surrounded by a delicate envelope of fibre-tissue. 
The section was dense, and of a close fibrous texture, from 
which no juice exuded. It was not very vascular, and the 
fresh section was nearly white. It measured five inches by 
three inches and a half. The minute elements were fibre- 
tissue, oval, nucleated corpuscles, and spindle-shaped, or fnsi- 
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form, nucleated cella. Whilst Iq the hospital, on the first oc- 
casion, I iatroduced a trocar aud canula, and ancceeded in 
obtaining a particle of the ^rovth which showed the same 
microscopic elements as those of the tumour before described. 
(Prep. 1376".) 

For sereral days the patient progressed ver}' favorably, 
but symptoms of pyiemia appeared, and he died on the 
eleventh day after the operation. 

Necropsy. — The right lung was gangrenous at its lower 
part. There were no growths in any part or organ of the 
body, and the lymphatic system was quite free from disease. 

One of the most interesting cases of the series is the next, 
whether regarded as illustrative of the whole class of these 
cases, or in relation to the points of practical interest involved 
in its history. The development of the disease occupied eight 
years, from its discovery to the death of the patient. The 
removal of the small primary local disease of six years' growth, 
was soon followed by another, which, in four months, had 
nearly acquired the size of the first. These were single 
masses. The third growth was developed from several centres, 
as were all the subsequent growths in the leg. The fourth 
growth, in about two months, far exceeded the bulk of all 
those before removed, and consisted of several firm nodulated 
masses, which, by their pressure on tlie integument, soon pro- 
duced ulceration. To have removed these growths which ex- 
tended deeply among the muscles of the leg, would have ren- 
dered the limb useless ; and the failure of all the former 
operations to eradicate the local disease being manifest, I 
therefore nmputated throngh the femur, hoping that at that 
distance from the site of the primary development the disease 
would not reappear. About a month after the operation, 
however, the disease appeared in the thigh, forming at last 
two large masses, which in seven months attained an enormous 
size. The patient died from exhaustion induced by sloughing 
of the tumour and hemorrhage ; but even in this case there 
were no visceral complications, nor was the lymphatic system 
anywhere diseased. 
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Case x, — Flbro-plastic growth in the leg ; removal of the 
primary growth ; recurrence four times ; removal, and, at 
last, amputation through the femur ; new-growth in the stump ; 
death ; necropsy. Plate II. (Drawiogs from 198" to 198**, 
Preparationa 1376**' *■.) 

E. C — eame under my obserratioQ for the first tine in 
March, 1653. She cooeulted me about a amall bard tumour 
iu the anterior tilno-fibnla region of the right leg. 

1. It had been first observed about six years before, vhen 
she was thirty-five years tAA, and its growth hnd been very 
slow, for DOW it did not meastire more thftu two inches in its 
largest diameter. It whs very firmly attached to the fascia, 
very hard, and it projected slightly, or rather elevated the in- 
teguments over it. For several years it enlarged very riowly, 
but during the last few months its increase had be^ rapid. 
Lately it had caused considerable pain. The patient was a 
healthy- looking woman, she had btnue children, had enjoyed 
good health, and her nutrition was good. She considered 
that the tumour resulted from a blow received -on tlie 
region. No hereditary predisposition to the development of 
uew-growtha could be traced. The lympfiatic system was 
unaffected. I removed the primary growth on March Ist, 
1853. It was not attached to the Bkin, but was very eleeely 
associated with the fascial investment «f 1^ leg, indeed, dipped 
down between fhe fibres of the musclts. It formed a well- 
defined new -growth, and consisted of two lobes of unequflA size. 
The surface of the section showed small cells or spaces filled 
with a slightly tenacious fluid of a yellowish or greenish tinft. 
Its structure was fibrous, the fibres being distinctly vimble, 
not at ell vascular, and quite free from every traoe-of milky 
juice. Of this I have a draning. The elementary tissues, 
demonstrated by the microscope, were elongated, fusifonn, 
nucleated cells, characteristic of some of the forms of fibto- 
plastic growths, as described by Dr. Lebert. The wound 
healed favorably, and the patient was very soon able to more 
about. 

2. A.t the end of July of the same year, a second growth 
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wftB developed near the cicatrix, but not in relation with it. 
In about four months it readied very nearly tbe size of the 
first, and in November, 1 removed it. The wound soon healed, 
and there was no new growth until Mandi, 1854, 

3. At this time, three or four small nodules could be felt close 
together, but independent of each other; that in, as if they 
sprung from individual centres. These incresBed rapidly in a 
mouth, and- they were removed in April, 1854. 

4, Cicatrization of this wound wait not perfected when more 
new growths appeared, which increased very rapidly, destroying 
the newly formed cicatrix, and forming great masses, which 
{wojected from the soft tissues ot the leg, were of a brilliant 
blood-colour, smooth on their surface, and merely covered 
with a thin ichor, neither offensive nor profuse. The estemal 
aspect of these growths was highly characteristic, differing 
from carcinoma by the absence of the fungatiiig surface, so 
indicative of that disease, by its firmness and lobed outline, 
and its freedom from offensive odour. The entire upper third 
of the leg was occupied by these growths which extended 
deeply among the muscles of the region and forbad any opera- 
tion except amputation. In the short period of about six 
weeks the growths had assumed the appearance depicted in 
the drawing by Mr. Hurst. {Drawing 198".) 

Amputation through the femur, at the junction of the 
middle and lower third, was performed in July, 1861, and an 
examination of the limb removed showed that the disease im- 
plicated all the soft tissues, more or less. In the illustration 
(PI. II) are delineated the anatomical relations of the new- 
growth, and the muscles and uerves of the member. Isolated 
masses of the new-growth are seen between the muscles as 
well as in their substance, and some are seen encroaching 
upon the anterior tibial nerve and vessels. All the growths 
subsequent to the primary tumour were composed of elements 
identical with it. (Prepe. 1S76^- **.) 

The stump healed favorably, and it may be here observed, 
that the health of the patient had not been seriously impaired 
by the previous operations and the necessary confinement in 
the hospital. She was indeed a woman of remarkably strong 
nerve, and it was not until completely worn down by intense 
sufferings, that she yielded to any feeling of despair. At this 
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time her bodily health was strong, her condition of natrition 
very good, and her moral courage moat remarkable. 

5. About a month after the amputation, when the stump 
was nearly healed, she called my attention to a slight indura- 
tion exactly at the spot over which the pad of the tourniquet 
had been placed at the time of the amputation. For a few 
days it caiised me no anxiety nor gave her any pain, but at 
the expiration of a fortnight it was quite clear that a new- 
growth was in process of development. This increasiug, caused 
intense suffering, and in seven months it had reached an enor- 
mous size. The drawings (IDS'^"') illustrate the state of the 
limb when it had attained its largest dimensions, the circum- 
ference of the diseased member measuring seventeen and a 
half inches in excess of the other. In February, 1856, the stump 
seemed to be occupied by two masses of new-growth, a superior 
and an inferior. The femoral vessels were closely involved, 
so that excision of the mass was impracticable. So intense 
were the sufferings of the patient, that at one time I proposed 
to remove the thigh at the hip-joint, and if I had urged tbe 
operation I believe the patient would have assented. I was, 
however, deterred from the execution of this operation by the 
feeling that as the disease had so repeatedly recurred, it 
almost amounted to cruelty to inflict upon her another serious 
operation. At the end of March, 1856, the inferior mass 
sloughed, hsemorrhage ensued, and she died, exhausted by loss 
of blood and intense suflTering, on the 31st of^his month. 

Necropsy. — The examination was made by Dr. Wilks, forty- 
eight hours after death. No signs of decomposition existed 
externally. No rigor mortis. 

The lungs and heart were free from disease. 

The alimentary canal was quite healthy. 

The liver was white and contained much fat. 

The spleen very soft, and tlie corpuscles very large. 

None of the glands of the lymphatic system in any part of 
the body were diseased, 

The urinary and genital organs were quite healthy. 

The body generally was greatly emaciated. 

The diseased thigh. The whole of the thigh, from the 
groin to the stump, formed a large mass, divided into two by 
a transverse depressiou. The upper and the larger formed a 
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ktrge, round, and hard tumour; the lower vas soft, and filled with 
blood which, peaetratiDg the akin, produced a clot protruding 
on the stirrnce. Tims the truces of the two separate growtlis 
which had originHlly esisted still rem aioed. The upper tumour 
Could be easily turned Oiit, the integument being in no way 
involved, and readily peeling off. Neither the muscles noP 
the femur were attached Co it. The muscles surrounding it, 
although pale, were not at all affected by the disease, and the 
bode was healthy. The femoral artery and vein ran through 
the growth, and were quite perfect. They traversed it at about 
the junction of the upper two thirds with the lower one thifd 
of the tumour. The facility with which it could be enucleated 
was due, in great measure, to the serum which everywhere 
surrounded it. Although the tumour was perfectly defined, 
it *as not inclosed in a true cyst, but the hardened and dense 
morbid tissue formed a tolerably firm, fibrous envelope around 
it. In shape it was nearly round. A section displayed a 
somewhat soft substance, but which was at the time tough 
and tenacious, io that a piece of it could not be squeezed out 
of its original shape into a pultaceous or diffluent mass, aftelf 
the mannet of medullary cancer. It had a firm and leathery 
denseness, and contained serous flnid. About half the growth 
was decaying or dead. All the central part was in shreds, 
and contained small cavities filled with yellow serum. This 
necrosed part was of a pinkish yellow colour. The circum- 
ference of the tumour was of a pale milk-white colour. Be-> 
tween this large tumour and the end of the stump was & 
similar morbid growth, of less size and less denned. It was 
rapidly decaying, and was filled with a large quantity of the 
fibrine of the blood. 

The large tumour weighed eight and a half pounds. 

The microscope exhibited a very uniform stl-utiture of 
nucleated fibres and fibro-plastic elements. The only reaem" 
bUuce to the elements of cancer was, that in some of the cells 
the nuclei were of a very large size. 

A drawing made by Mr. Hurst depicts the section of the 
superior growth which had formed in the stump (Drawing 
198"). The femoral artery traversed its centre. 



17 

DowcdDyGoOgIC 



258 



Contributiona to the PracHeal Surgery 

A tabulated arraDgement of the principal facts of this verj 
iaterestrDg case may be here added. 



Nombcrofiirewtli. 


^''rSra. 


81iBirftmw1h,#h«i 
nnuneiL 


TimethptedbrtiTMn 


l«t growth, remaTed 
fiarch, 1853. 


6jem. 


2 inchea dkmffter. 




Zd growth, remoTrf 
November, IB53. 


4 mODthi. 


11 Inch Cftmeter. 


3 moBthi between 
lit and 2d groKlh. 


April, 1854. 

lib rrdwlh, Kmpnla- 
tion, July. 1884. 


4 weeks. 

6weeki. 


1 inch diamelS the 
lai^eit, hilt BBTeral 

eliilCd. 
S inches diinieler 

■( 1ml. 


4 montlii betweeo 
2d BDd 3d growth. 

1 month between 
3d and 4th growth. 


»h growth, death 
March, 1855. 


7 monthi. 


£iionnoQ». 


1 month betweea 
4th and ath growth, 
and thcD ia thigh. 



The Bgci of the patient was tbirty-seveD years when the 
primary growth was observed. 

It bad beea growing six years when it was removed, and 
Was then only two inches in diuaeter. 

The patient survived the discovery of the disease eight yearsy 
tfad the firat operation two years. 

The circDrnference of the diBeaaed thigh was seventeen 
indies and a half larger than that of the other side, and thiq 
bad formed in only seven months. 

Not a trace of a similar growth was found in any otbei 
part or organ of the body after death, nor were the glands of the 
lymphatic system in any region diseased. 

Case eleven is introduced to show that tnmonra of this claw 
may be removed, and that for thirteen years the patient 
may be free from any fxeab growth. 

Case xl — JPtbro-plaaiic ffrowth in the ned for two yeart; 



In Jane, 1844, my friend, Mr. Sampson, of Southampton, 
sent to me a new-growth which had been removed by Mr. 



,y Google 



(/ New Growtha or TSmtmn. 259 

Aston Key from a p^eat tventy-Bix years old. It had been 
growing about two years in the fossa betireen the angle of 
l^e Ljwer jaw and the mastoid muscle. It was painleea, ele- 
vated above the surrounding parts^ and the ekin was healthy 
DTCK it; Tho lady was in good health, and excision of the 
groirth vas perfc»:ined through a single incision of the skin. 
The new growth was endosed in a fibrous envelope which 
bad &t attached to its outside. It was lobed, firm, and rather 
translucent in sotoe pairta, and in others opaque. The exterior 
of the mass was rather vascular. Oval-shaped cells, with 
bQtdei, were found in the most transluceDt parts, which 
formed the largest portion of the growth, and were held tO" 
gether by a very delicate fibre-tissue. The opaque portions 
flowed nnmerouB elongated, fusiform, nucleated elements, and 
the fibrous tissue wafi more dense and firm. I could not de^* 
nonstrate the existence of cartilage-tissue. 

The wound soon healed, and in the present year, 1858, 
now thirteen years afterwards, Mr. Sampson informed me that 
the cicatrix la ^\th healthy, and there is no trAce of re- 
currence. 

In the following caee the history occupies a period of be- 
tween twenty-eight to thirty years, and the interval between 
the removal of the primary growth and the subsequent forma- 
tion was unusually long. The ages of the new-growths before 
their excision are also remarkable, as well as their alow deve- 
lopment. The appearance exhibited by this wen, when on 
the body, was most striking, and resembled very closely a 
mass of cancer which was just about to ulcerate. Tactile ex- 
amination led to the conclusion that the disease was not of 
this oatnre, and the healthy condition of the patient and 
freedom from all lymphatic complication supported this view. 



Cisfc iii. — Fibro-plastic growth on the back I excision; re- 
covery. — (Drawing 197", Preparation 1362*.) 

My friend, Mr. Freeman, of Minster, requested me to see a 
gentlemau about sixty years old, upon whose back there was a 
large wen of which be gave the following history. When 
hs waa betwaen twuity asd thirty yean of age he aoticed A 
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small projecting body, like a yrtat, on bis back, which conti^ 
nued to enlarge until it projected some distance from the skia 
upon a sort of stalk " like a mushroom." It was eat off when 
it bad been growing tea years. The wound soon healedj 
and for eight or ten years the cicatrix was healthy, and there 
was no appearance of any growth. Seven or eight years 
since, however, a second growth was developed, which slowly 
enlarged until a year since, when it rapidly increased, became 
at last red and inconvenient from its size alone, for it had never 
been painful. 

"When I saw it, in July^ there was a veiy large new- 
growth, five inches diameter, of hemispherical shape, and ia 
bold relief) situated between the posterior costa of the right 
scapula and dorsal spinous processes. Its surface was covered 
with cuticle> which had here and there peuled off or desqua-* 
mated, and thus formed dry scabs. The colour of it was 
a shining red and purple, which was produced by a large 
number of capillary vessels in a state of congestion^ In ap-< 
pearance it closely resembled a mass uf cancer about to ulcerate. 
To the touch it was extremely hard j manipulation produced no 
paiu J and in this way it was easy to ascertain that the growth 
was entirely confined to the integuments. 

The patient being in excellent health, the lymphatic system 
free from disease, and the desire to be free from the annoy* 
snce it caused very great, I advised its excision. This was 
accordingly done by Mr. Freeman, together with about half 
an inch of the surrounding skin, and the dorsal fascia to which 
it was adherent. The section of the growth was nearly juice- 
less. Curvilinear fibres traversed its surface, and it was very 
firm and resisting, tearing and leaving a fibrous surface in the 
way that fibrine tears. The elements of the fibro-plaatio 
growths were observable in it. The patient is quite well. 

Of the precise nature of the next case there is some diffi- 
culty in arriving at & positive conclusion. "The microscope 
showed the elementary tissues of the tumour to be those 
always seen in the fibro-plastic growths ; but the cebtral 
cavity existing in it is so rarely met with, that some explana' 
tion seems to be required of its formation. Whether the 
local irritation caused by the pressure of the basket-handld 
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coiild excite to the formation of such a growth as this must 
be merely conjectural. Although, in the thick-walled bursse, the 
tissues composing the Trails of the cyst exhibit some resem- 
blance to those of the new-growths uader observation. 



Case xui. — Flbro-plastic growth in the fore-arm; excision; 
cure. {Drawing 197^.) 

In 1850, a young man, nineteen years old, applied to me 
on account of a swelling in his left forearm. He enjoyed re- 
markably good health, and had been in the habit of carrying a 
heayy basket, the handle of which he slung across the affected 
member. 

He observed a small, globular, hard, and moveable lump in 
the site of the present swelling six or seven years before. It 
had been painless, and its size only produced inconvenience. 

The long axis of the tumour corresponded with that of the 
forearm, and measured about five and a half inches ; its trans- 
verse diameter being about two and a half inches. It pro- 
jected in relief about an inch. Although but slightly move< 
«ble, it could be, as it were, detached horn the radius and 
ulna. At least theie were no indications of any union to, or 
growth from, these bones. The tendons of the flexor-sublimis 
muscle might be traced to the lower end of the tumour, and 
the impression was, that the belly of that muscle was spread 
out in front of it. 

The diagnostication of the nature of this tumour became a 
matter of considerable interest, but was attended with many 
difficulties. The age, healthy aspect, and robust strength of 
the patient, precluded the idea of the growth being carcinoma, 
whilst its mobility and apparent freedom from attachment to 
the bones of the forearm would scarcely admit of the supposi- 
tion that it was enchondroma. Having seen, upon a previous 
occasion, a lipoma developed in the same region, I thought 
that this growth might be of that nature, hut its extreme 
firmness and unyielding texture was very different from such 
growths. It felt slightly lobed, however, and this character, 
therefore, resembled the adipose tumours. 

I removed the growth by making a vertical incision through 
the integuments, and separating the fibres of the flexor sub- 
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limia muscle which were spread over It. The enueleatJon 
from the surrounding tissues was easily effected, and the on^ 
bleeding was from a vessel deeply seated behind it. Cidrtri^ 
sation of the wound proceeded favorably, and at the expiration 
of a month he enjoyed the full use of his hand and forearm. 

Before the tumour was cut it appeared to be a lobulated mass, 
the surface exhibiting irregnilarities, but the whole feeling verjr 
firm and hard. It did not appear to be surrounded by a distinct 
capsule or cyst-wall. A aectioa is represented in a drawing by 
Mr. Hurst (197*°). In the centre was a oavity, filled with a 
grumous Quid, and traversed by bands exteudioff from ^de to 
side. The walls of this cavity were irregular, and had i. slight 
resemblance in places to the columnte carnese of the heart- 'Tba 
solid parietes varied in thickness, were of a yellowi^ tint, firnij 
and flbroua. No juice conld be expressed from tbenl; aftw thfl 
blood had macerated out they exhibited the Slightly bm 
dulatiog, pearly surface indicated ia the drawing, They ttere 
at auy time, however, vascular. 

The elements oonstitutiog thia morbid growth were vtN 
clwted fibres, nucleated cells, fibres, and filamentous tiwam. 
The nucleated cells were of an oval figure, united together t* 
form masses, and were the chief elements of the entire masB^ 
Much of the fibre-tissue exhibited a double oatline, aild th* 
nuclei of all the elements became muoh more distinct wlieM 
treated with dilute acetic acid. 

This tumour clearly belongs to the fibro-plaStic cltes^ but 
whether arising primarily in the remains of effused blood, or 
originating in a bursal formation, or in a simple cjst doro' 
loped in the areolar tissue, the walla of whidi had eontiatted 
slowly to increase in thickaessi must remain a subject «f wp&eiA- 
lation or conjecture, 

The last case affords an illustration of the derelopount ef 
Afferent fiarms of new>growth in the same person. The fibre* 
plastic growths were observable in all parts of the body, sub' 
cutaueously at first, and subsequently among the masckflk 
One of these growths, subjected to local pressiu^, certain^ 
ulcerated, and was removed. In this locality a seoond growth 
very soon formed, and after its removid the dinais again ap- 
peared, and aisomed all the external duuraoten «f eHtow^ 
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This coadition ia what used to be called " an innocent tamonr 
putting on malignant action." Yet these tumours were not 
pomposed of the same elements as caneer. The patient at 
last died, and then I found a few small tubercles of cancer in 
the lungs, bnt of so trifling a nature, as to give rise to no 
morbid state of themselves. 

The disease extended over a period of eleran fears, and the 
gluteal tumour was ten years before it ulcerated. This was 
^he only one which caused the least inconvenienoe, 



Case zit. — Ftbrq-plasHc growths subcutaneousif/ placed in all 
parts of the body ; ulceration of one of them ; removal ; 
recurrence ; death ; necropsy. — (Drawings 198"', !J63^ ; 
Prep. 1369"). 

A female, calling herself fifty yeacs old, but apparently 
sixty at leastj was admitted by Mr. Cock, in February, 1852, 
with a large tumour in the external gluteal region which bad 
been growing rapidly the last six mont^. For the last ten 
years she had had small tumours seated subcutsneonsly tn 
every part of her body. They had never giyen bar any in- 
convenience and, with the exception of that one in the gluteal 
region, the skin over them was unaffected. Over this one, 
bonever, the skin was adherent, red, and elevated, abont two 
inches above the surrounding parts, to the extent of three 
inches in diameter. This gave her great pain, wbieh none of 
the others did, and sbe was desirous to have it remored. Bk- 
cision of the growth was performed by Mr. Cock on February 
10th, 1852. The whole of the newrgrowtb was oarefuUy ra- 
moved, leaving a perfectly healthy surface of musoie aud 
fascia. A section of the tumour exhibited a siiocnlent, firm, 
and slightly yellow mass, streaked with blood, and without 
any milky juice. It contained a considerable quantity of 
bright yellow tenacious fluid. The tissue was firm and resist* 
ing in the centre of the growth, but there was t, kind of 
cortical or outside case which was mora opaquely white than 
the rest. The elements of the sew growth were decidedly 
t^ose of the fibro-plastic tomours, being ftiaiform, Budcated 
cells, with a delicate fifare-tiuue. CicaiiiKatioB <^ tbA woahd 
-fCMseded &TOrably, and was pscfeot in aboat a mimtii. 
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Oa June 9th of the same fear she was again admitted, and 
at one end of the cicatrix there was a large ulcer three inches 
in diameter, flattened, but slightly elevated, a little excavated 
in the centre, and sloughing on the surface. The edges of the 
ulcer in the skin were thin and this struoture was ia no way 
infiltrated. The growth had been increasing the last few 
weeks. This growth was removed June 15th, and, as before, 
a wound with apparently a perfectly healthy surface was left. 
In this operation some of the fibres of the gluteus maximns 
muscle were removed, as the uew-gronth dipped in between 
its fibres. The section was opaque white^ lobulated, and be- 
tween the lobules the muscular fibres of the gluteus muscle 
extended- ^ands of fibre-tissue, probably remnants of fascia, 
traversed the surface of the section between its lobes. It was 
not very vascular. The elementary structures of this secondary 
development were elongated, fusiform, nucleated cells. 

For two or three weeks the wound continued to heal, but 
before the expiration of a month it was apparent that the dis- 
ease was re-established in all its force. A new-growth was 
developed ; it soon ulcerated, increased rapidly, bled, and dis- 
charged freely, until death, which took place in December. 

Necropsy. — The body was greatly emaciated and resembled 
that bf a woman of eighty years of age. There was no serous 
effusion in the areolar tissue of the body anywhere. The 
right lung was infiltrated with serum posteriorly. There were 
three tubers of cancer on the posterior surface, each about half 
. an inch in diameter. The left lung had not so much serum 
in it, but at its posterior border was a single tuber of carci- 
noma. This tuber was about one inch in diameter, and the 
tubers projected into and above the plane of the pleura. 

The liver was large, soft and fatty, but thcFe was not a 
tubercle of cancer therein. 

Both the kidneys were very large, "hexA, firm, and slightly 
granular. The tunic adherent. 
The spleen very large. 

There was not a trace of any kind of disease in any of the 
lymphatic glands anywhere. 

On the posterior wall of the uterus was a fibrous tumoui of 
the ordinary kind, and very easily enncleated. 

I removed three of the new-growths fi«m the neighboor- 
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hood of the right hip-joint, which were imbeddet] th^re, Hud 
growing into the intermuBcular fat, and oloae to the disease in 
the gluteal region. Also two of the subcutaneons tumours. 
They were all identical in structure and appearance. 

We may deduce the following conclusions &om a perusal of 
(he cases related : 

1. That the elementaiy tissues comprising the fibro-plastic 
growths differ from those entering into the composition of the 
tumours called carcinoma. 

2. That tlfe natural history of the fibro-plastic growths is 
different from that of carcinoma, 

3. That the fibro-plastic growths may recur at the primary 
Bite of the new growth or in its immedinte neighbourhood. 

4. That, unlike cart^oma, there does not appear to be a dis< 
position to the production of fihro-plaetic growths in any of 
file viscera of the chest or abdomen, 

^. That when secopdsiT growths are developed in those 
organs, it will probably be carciQoma. 

6, That the glands of the lymphatic system do not become 
secondarily involved in disease, with the fibro-plastic growths, 
as they do with carcinoma. 

7, That amputation of a portion of a member will not in 
pyery case prevent the reproduction of fibro-plastic growth in 
the stump, even although a joint intervene between the seat of 
the primary developmeut and the stump. 

8, That excision of a primary fibro-plastic growth may he 
Qudertaken with a better chance of the eradication of the 
disease than follows the removal of carcinoma. 

9, That by the reproduction of a fibro-plastic growth, and 
as the result of changes taking place in the tumour itself, 
death may ensue without the viscera being affected by any 
organic disease. 

10, That the progress of the disease is slower than car- 
cinoma ; that is, that the time occupied by the development of 
the recurrent growths may extend over a very long series of 
years, 

11, That the fibro-plastic growths are developed at a some- 
what earlier period of life than carcinoma. 

12, That they appear to be closely in relation with &sciie> 
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tind verjr often to Bpriag up in those parts of the body whert 
the fucial envelopes of tendiootu aponearoaes are developed in 
the most prominent manner. 

19. That thej it]irays form circumserihed lobes or mavMl, 
and never infiltrate the tissues of the organs of the body like 
careitipma so frequently does. 
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• Id Uiig eahimB, wbiii B»t othvwin attMA. Ae y«limt im iithe «td bit tMa, 
diaeaaa when lait aeen. 
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This UluBtrates Case ii. In the detail of the i 
deBcription of tlie tumour is giveo. 



PLATE II. 

This illustrates Cage x. It representa a dissection of the limb 
after amputatiDQ. A section haa been made of the new- 
growths, to show the manner in irhich they were con* 
nected vith the fascia and some of the tendons qf the 
(Duscles in the front of the leg. 
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CONTRIBUTIONS 



DENTAL PATHOLOGY. 



By a. JAMES A. SALTER, M.B., F.L.S., &o, 



I. tiv THE ShEDDINQ of r^EETH AND EXFOLIATIok OF TBH 

Alveolar Processes, consequent cfon the Eat7F- 
TivE Feteks. 

Duriog the past few yenrs I have had under iuy carti, prins 
cnpally among the out-patients at Guy's Hospital, a number of 
cases in which necTosis and exfoliation of the alveolar proceBsea 
of the masUlse, accompanied by shedding of the contained 
teeth, has been one of the secondary consequentfea, resulting" 
JTom attacks of the eruptive fevers — scarlet fever, measles, and 
Bmallpox. These cases have been sO singularly uniform in 
their origiuj course, and entire history, that, though following 
different forms of eruptive disease, they would seem to have a 
generic identity i indeed, so similar have they been, that it 
would be impossible, from a mere inspection of the patient 
during the period of exfoliation, to have any idea as to which 
of the eruptive fevers had preceded the then condition — a cir- 
cumstance which, while it simplifiea the description of the 
several cases, seems to indicate that the immediate cause at 
least, whatever it may be, is common to the several forms of 
eruptive fever after which this condition occurs. 

But though there is so complete a similarity in the cases 
themselves, the proportion in which they occur, as sequelae to 
the previoos feTers, differs very considerably. After scarlet 
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ferer I hate had Bomti eigHt ot ten bas^, after measles three 
or fourj and after siiiallpoi otily one. These flgUres, re- 
ferring as they do to soiirces of observation, combiniog 
priritte practice with a large popuUtioa of poor who Beek 
assiatance at Guy's Hospital, and this extending over a period 
of six yetlrs, may probably be taken as at least an appi-oxima- 
tiUti to an expression of what iii the relative frequency with 
l^hich subh Conse^uevcca sacceed the different eruptive fevers 
respetitivelj^. The much more numerous examples of bon&i 
ezfdlifttion add tootb-eh^dding after scarlatina than after 
Hibebla, especially when we consider the more general occur- 
rence of the latter diseoae than the former — that almost all 
children have Measles, and that perhaps the majority isscape 
scarlet fever — would seem to indicate that the cause of this 
morbid change is less common and less intense in rubeola than 
in scarlatina ; and this idea is quite in keeping with what I 
believe to be the true explanation of these cases, and the 
bllture of their essential cause. Td this I shall refer more 
particularly presentlj'. 

As I have said, these cases are all singularly alike, and 
tb«a the narration at One fitoe will eanvey a good idea of them 
all. Taks for ex^m^ the following : — About two years since 
a poor wowaa brought her dhlld to me among the oat-patienta 
at the hospital, frnieriDg from tfaia tooth-shedding and 
mtoniaia of the lower jaw. The tihild's history was thisi — She 
was s remarkably httaltfay little girl of five years old j about 
kwo months previous she had a mild attatjk of scarlet fever, 
vhieh had con its eoutse, aad passed oGF without any untoward 
■ynptams : hov Moovery was complete, and her health reatored 
to its usual tig,oiH, A few days before the mother applied 
at the hospitid, she had, fov the firaC time, notiocd that the 
ohild's breath had become offennve, andj upon examining he* 
bmeHIj bad disttoveped appearances for whidi she nww sought 
advice. 1^ ebild now looked in remarkably good health, waa 
rosy and robust, and all she complained of was a slight discbu^ 
from the edge of the gnm o« the t^ aide of the lower jnw, at a 
part corresponding wit^ the temporary molars, and of spine 
d^ht pain in that region. Upon inspecting the mottth, it pre- 
presentad charaoteristie appearances with which I was quite 
familiar] both on tjhe inside and oat«id« of the tempprary 
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tnolfti^j on the left side of tbe lower jawj the gfiid #iis Btri|fped 
for the depth of about the eighth of au inch, leaving bare so 
much of the alveolus, Ithile, from within the edge of the 
mucous membranei which was red and tURiid, ooied a discharge 
of pus ; and the odour of the mouth was fetid. It was parti- 
cularly observed that there was no thickening of the jaw, and 
BO effort fat the formation of supplemental bone ; tieither was 
this necrosis of bctne associated with fistula or BiniisieBj the 
discharge of pus coming simply from the edge of the gum, 
where it had pealed from the alveolus. The mother of the 
child did not associate this condition with the previoiis ftttack 
of scarlatina, and was somewhat eurprised when I asked her 
toAicA^ of the eruptive fevers (naming them), she hnd recently 
suffered from. In answer to my query, she desci-ihed the 
mild attack of scarlatina, which I have already mentioned. 

I directed that nothing should be done in this case beyond 
the occaeiona! washing of the mouth with a dilute solution of 
the triehypochlorite of lime, and that the patient should see 
me again in a week. 

On presenting herself at the appointed day, the pealing cff 
the gum from the alveolar process was found to have pro- 
gressed considerably, not laterally^ ao ns to involve bone cor' 
responding to other teeth^ but simply stripping more from thfl 
bone already partially laid bare. It was now found, too^ that 
tbe same series of changes had commenced on tbe other — the 
ngbt side of the lower jawj and to exactly the same eitent of 
lateral boundary, though as yet it had made but slight prO' 
gress; This state of things gradually and aniformly pro- 
gressed J tbe left side being in advance of the right — the dia< 
charge iiicreasing, and the odour of tbe mouth becoming mora 
offensive, till about six or eight weeks had elapsed, when the 
Kquestrum on the left side commenced to loosea, and la a 
few days was readily removed by a pair c^ dressing forceps, ac- 
eotQpanied by tbe contained toetfa. After tbe sequestrum was 
removed, it was found that the base of tbe jaw was still entire, 
and tbe integrity of the maxillary arch imtMXikeii ; tbe bone 

' When ane of theu cuei came* to the hotpiul, so characteTistic are ther> I 
■IwajB uk the parent or attendant who has char(^ of the little patient — " Ha> this 
Child receatlj had tcailet ferer, or measles, or smallpox i " In no one inalaDce haT« 
I bad s negative ansirer u to one or other of them. 
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having ulcerated across beneath the locnlij occupied bj the 
formiog bicuspides. The duv exposed surface exhibited 
bleediDg graDulatioos, which speedily healed. Id about a 
fortnight the same occurrence took place on the opposite side 
of the jaWf without any variation in the attending circam- 
stancesi 

The accompan3ring figure (fig. 1) ia an illustration of the 
first sequestrum. It will be seen, that it ioTolrea, at leasts 
two thirds of the depth of the jaw, and necessarily includes the 
forming bicuspids ; its jagged inferior margin shows that the 
base of the bone has eseaped the necrosis. 

Fig. 2. 
tlB.l. 



Sequntram of inferior maiilli, witb Second laperior temporaiy molir. 

Ant and tecond temporary molsrt, and with the cormpondingbicntpid croon, 

eontiining the immature auccetiionil Mhich were ihed, aceompaniM bf 

teetb — the bi-cnipidi, shed after scarlet minnte leqnettn of alreoliuj after an 

(erer: attacic of meailet. 

This bistoi'y may be taken as a typical examplej and as 
illnstrating the ordinary course and issue of these cases^ 
Uniform, howerer^ as they are in all essential particulars, 
they are, neTcrtheless, subject to conaiderable Tariatious in 
degree of sererity. Thus, in one case, which was under my 
care at Guy'a, not only were the corresponding sides of the 
same jaw attacked, but after the sequestrum and contained 
teeth had been cast off from the lower jaW on either side, the 
same occurred in the upper, so that all the eight temporary 
molars, and all the eight immature bicuspids, with their con- 
taining alveoli and loculi, were exfoliated. This was the most 
severe example I have had ; it was after an attack of scarlet 
fever. On the other hand, in a slight case, the slightest 
I have seen, only one temporary molar was shed, with its cor- 
responding immature bicuspid, and the bone that was ex- 
foliated was so small in amount — a few little thin plates 
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of alveolas — that it Bcemed hardly sufficient to allow of the 
escape of the dead teeth. This was one of the examples 
ia which measles had been the previous eruptive fever. An 
illnstration of the Bhed molar and bicuspid will be found at a 
previous page (fig. 2). 

I will not further dwell upon individual cases, but briefly 
detail what has been the salient and common characters of 
them all, as far as my own observation has gone. 

The first evidence of exfoliation has always been apparent 
within eight or nine weeks after recovery from the eruptive 
fever, nsaaUy within four or five. It has never been pre- 
ceded by swelling or pain, or accompanied by periosteal ab- 
scess ; the suppuration always occurring at the part where thft 
gum peels from the alveolus, which appears to be the simple 
method of exposing the dead bone. 

It has happened more frequently in the lower jaw than the 
npper, and when in both, first in the lower. 

Whichever jaw has been the subject of the exfoliation, it 
usually occurs on both sides, either coincidentally, or ia rapid 
succession ; its tendency is to be symmetrical. 

The severity of the previous attack of fever seems to have 
no relation to the subsequent exfoliation — a very light attack 
of eruptive fever may be followed by a considerable exfoliation, 
or the reverse : sometimes it is associated with other secondaiy 
symptoms, more often not ; indeed, it has seemed to me to 
have generally occurred in very healthy children. 

The age at which these exfoliations have occurred is worthy 
of especial note. It occurs during the time that the most 
active tooth-development is going on in the jaws^ and when all 
those parts are undergoing the most rapid nutritional changes 
— about five or six years of age. From four to eight years 
are the extremest limits I have seen. 

It is not a little remarkable, that in every instance that has 
come under my observation, the temporary molar or molarSj 
and the corresponding bicuspid or bicuspids, with their con- 
taining alveoli and loculi, have been the parts to suffer. 

In no oue case has the shedding of teeth been confined to 
the temporary set; the successional (bicuspids) have always 
been involved, and shed also. 
What may ieacoincidenee — I havemostfrequeatly found these 

18 
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OMes amOBg tlie poor ; sod what, do doubt, %» % * 
m^ patieDts hnve generally been girls. 

I have sot draw up this little metooir with mj idea of ita 
great importaaoe, or beoaoae I caa prevent or oane t^e dnsBse 
in question, or because it is itself really Dovel (tbougb I am 
not aware that it has been described by authon. otiker than by 
tiie occasional publicatioo of iBuIated cases, without any intelli- 
gible iDterpretation], but I have tfaougfat it worthy of con- 
adttratioii, from tite £aet that 40 many cftses luve, pcobably aeci- 
denlftUy and out of proi>orti<»,' faUen wuder my care, and 
that too where the secondary oonaequences iiave KBolteil from 
all three of the primary (eruptive fever) c&nses, thus giving me 
an opportunity of collating asd comparing t^ several cases, 
umI of deducing from tbeir common charadera a oomoon ex- 
planation of their nature and tiieir cause, and which I b^eve 
w to <be found in a rational intcrprctatioo of the three follow- 
ing propoeitions : 

1. Certain diaeasod conditionfi of teeth are aufficicitt to pro- 
iuce their own shedding; by the necrosis and ea&iliatiOD of 
their containing alveoli. 

St. In the eruptive fevers the poison of the diseane ^eoda its 
chief force upon the tegumentaiy syst^a. 

3. The t-eetli are juodified p^iiUie — are members «f the 
tegBoientary system. 

These propositioixs ane acknowledged truths. By applying 
them to the casee under consideration, I submit that Utey <ix- 
plain them — that they soive the difBculIy of estahlisfaisg -one 
HmiJaff immediate easse as arising from three several primary 
ones, And sibow why these cases of tnnfk nhrdding and ^veoiar 
neoroais, prodnced by three fcnrms of «ruptipe fever, may he 
id^itieal hi aspeotj identical in coorse, identical in isBue. 

The first proposition — tAai -diaeaBed iatii latef otaae et^Ua- 
Om <^ ioioeolar prmxaMt, leitA iheir oion thedding, m familiar 

■ fron tha nmha tg<e»at» 4Ut have b«ea 'Wider sip iMgiiiBmiM, I feel lare lU 
I hkTC fbrtuitDiulf lud muts nuirc than should, base been m; share, or I thmkthu 
ConditioB eould not hiTeescaped record, bf previoog writen, aa one of the leijueli of 
flie eniptire fevers — common to them alL So numerooi have my caiei been, that 
■aatt or tiriee they liare leeiBed ihatiA epidemics on 'ane occation, dxmt tfaree 
yein lince, I had five under m; care at oooe, thrw Jtf (iMn coning to ne fir tte 
fiat tioM'Mi >Ute MWM moiAnc. 
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to ail praotitiooers of dental aurgeiy ; ud all -works ob tlut 
speciality, from the d^e of Hunter and Fox to tite prflneot 
time, have contaioed examples of such cases. Aiul vhen m» 
see the intimate anatomical r^ation existijig betveen ths teeih. 
and thrar bony sockets, «nd that tbe periodontal membwaa 
of the one is eontinoous with the p«rioeteal membrane of the 
otber, and, indeed, that in the sockets of the t«eth Uwrnaelrw 
they are the same, it is raUier to be wondered at than otdief- 
vise tjiat necrosiB and exfoliation of bone is not a more commOK 
result of tbe intense inflammation to which dieeasad teeiih 
occasionally give rise. W^y, in any particular oue, exfolia- 
tion should occur, and why not la another, no euggestioD has 
as yet been made; but ii, would certainly seem that tk^e 
must be some specific difference oi cause or tAtaracter in ths 
inflfunmation, which Aonld deteimine tlie issue. N<>w, it fakM 
been shown by Mr. Simon, in an sdouTable^ lecture dgU^eatoi 
by iiim on diseases of the jaw, reMiltiag from isihalatioii of 
phosphorus fiimes, ttwt ia theae cases it is by the specific poison- 
iog with those fumes of the tooUi-pulp, exposed kj csjiee af 
that tooUi, the necroeis of bone and sheddiog of teeth with it, 
is brought about. It ia tbe poisoning oi Uie tootb-pulp Hat is 
the starting-point from which all the other morbid pbenoilKiBp 
take their or^io. Noting can be dearer car more logiesJ than 
the pi-emisee sjod reasoniag Bjpon which b« bee «etablisbed iim 
truth. And it is in fnwb ewee that, I .believe, v« faar« tbe 
nearest analogues to those we axe w>w conHadentig. 

Of tbe aecoud and thind fwopentioDs I aeed say nothmta 
they are self-evident, and universally received. But, let us 
apply them to the cases in question. 

Here, then, we have a set of oases, in all of which a 
specific poison attacks the teg^mentary or dermal system^ 
of whAch syfltean it clearly the emnactery of ti» .mUtrtea 
morbi ; Sae we tee that in then the caat-o£f material of the 
derm is the poifioD, and the vehide 1^ which that ppifKoi is 
pn^Hgated. Here we hare a set of demal orgaaa- — the teetfc 
formed, and tiie teeth i'wmisg — «i:peBed te tte same poisojt- 
ing inflnences aB the other dermal fyt^fia*, but with tjatfi aoa- 
tomtotd difference, that they have not it4s o^ortuattj of 

< 'OliBkal Lerturefty lehn Simon, T.R.S., on SiaMMS of (he Iiower hw prodMoS 
br PlMpbarw fomsL ' LBDcet,' 1850, ftut I, pap: 41. 
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castini^ that poison from their surface. In all these cases, be 
it remembered, the disease bas manifested itself at a period of 
life when the whole dental system is in a state of the most 
exalted nutrition, more so than at any other time, and conse- 
quently, then, more abundaDtly circulating the poisoned 
blood :~ again, the forming tooth, as well as the formed, is 
always shed ; and be it further remembered, that after that 
particular eruptive fever (scarlet fever), which more than the 
others affects the dermal system, by far the largest number of 
cases have occurred. 

From all these premises the inferences I draw are these : 
That the phenomena we have been considering commence 
by fatal damage done to certain of the teeth and farming teeth 
during the eruptive stage of the fever ; and that the houe- 
necrosis, and casting off of them and their containing alveoli 
and loculi, is a secondary and contingent consequence; that the 
materiea morbi affects them by virtue of their being dermal or 
tegumentary organs, aud that, blighted and irretrievably de- 
stroyed, they light np in the alveolar periosteum an inflamma- 
tion which, while it is destructive, is curative ; while it de- 
stroys the bone it accomplishes the casting off of effete and 
dead oi^ns. 

Such an explanation appears to me to be in keeping with the 
entire history of all these cases — to place them, as their common 
aspect seems to indicate, in one category. Tt gives a rational 
interpretation of the singular uniformity of their course 
and issue : without such explanation they appear to me to be 
nuintelligible. 

II. On Warty Tseth. 

The occurrence of teeth with complicated foldings of sur- 
face, or compound papillary projections of the crown, and to 
which I have given the name of " warty teeth," is interesting, 
not only from its rarity, but from the morphological peculiari- 
ties which it involves, and some not unimportant practical con- 
siderations which it suggests. 

The literary history of this subject is, I believe, confined 
within very narrow limits. The earliest account of this mal- 
formation with which I am acquainted, was published in 
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Vienna, by Wedl, in his ' Pathological Histology,' in 1853/ 
Another example that has been described was published by 
myself, in the sixth volume of the ' TrauBactions of the Fatho< 
logical Society of London ;' and, beyond these tvo, I am not 
acquainted with any example of this condition of which an 
account has been recorded. 

Four other instances hare come under my notice. One 
which occurred in the practice of a metropolitan surgeon of 
eminence, about the year 1848, and to which I have briefly 
alluded in my paper in the ' Patholc^ical IVansactions ;' two 
specimens which have long been in the museum at Guy's 
Hospital; and another case which has very recently come 
under my own observation. 

Wedl's specimen evidently consisted of a modified wisdom- 
tooth, in which the entire organ participated in the monstroiu 
growth. It was a large nodular complicated mass, occupying 
the angle of the jaw behind the second molar. In structure 
it consisted of a modified dentine and enamel. For further 
particulars of this case and specimen, the reader is referred to 
Mr. Busk's translation of Wedl's ' Pathological Histology.' 

In the first case that came under my own observation, the 
malformed tooth was a superior lateral incisor; the crown of 
the tooth was well formed and the warty growth was a super- 
addition. This consisted of an irregular lobulated mass, the 
size of a horse-bean, of a brown colour, and of a porous, can- 
cellated aspect, looking very like (especially when seen in situ) 
what one might imagine an exostosis from the edge of the 
alveolns denuded of periosteal covering. Tbe surface was ex- 
tremely irregular, exhibiting every species of complication — 
foldings, projections, pores, interspaces, and depressions. 

This specimen gave me an opportunity of ascertaining what 
was the true character of the structure, and upon examining a 
section I found that it consisted of papillary projections and 
villous foldings of surface, into which all the proper elements 
of the tooth-crown enter, each papilla or villus being composed 
of a mass of dentine clothed by enamel, and containing within 
it a pulp-cavity or vascular canal; and I was, hy my section, 
able to trace the elaborately ramifying pulp-cavities of the 
warty growth as common and continuous with that of the body 
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of the tooth h§etf, proving beyond doubt that they had orU 
giiiHlly been deTeloped from a common puJp mess. 

The caae which I have mentioned as having occnned ia the 
practice of an eminent uetroiwlitan anrgeoa, was this : 

" A yoong man, tet. 20, was admitted into a metropolitaa 
hospital, having a mass resembling bwie within the month, on 
the upper surfoce of the bomootal ramus of the lower jaw, 
immediately behind and in a line with the second molar tooth 
on the right side. The mass had gradually been rising in the 
HKHith for some time, and was, when the patient was admitted 
ifito the hospital, as large as a small walnut ; and, by its con- 
tinued projection, had ga^ed open the mouth. To all out- 
ward appearances this mass very much resembled a piece of 
porous bone denuded of periosteum, and this, indeed, it was 
considered to be."^ 

UnfoFtuoately, acting upon this Clinton, for the eztirpatiou 
of the mass, the ao^ of the man's jaw was removed. By 
thia means the integrity of the maxillary arch was destroyed, 
and the pterygoid muscles of the two sides now acting inde- 
pendently aad without antagonism, the detached portions of 
jaw were so drawm firom their normal position, that efBcient 
mastication was for ever at an end. 

Thia tooth might haive been extracted by a pair of forceps. 

A section made through the mass at once disclosed its 
nature, and " showed that it was really a malformed tooth, 
and thai the supposed exostosis was the crown of the wisdom- 
tooth in a state of warty complication. The fang of the 
tooth waa almost normal, and was seen in the section to be 
implasted in aa ajppropriate socket, aad containing a single 
pulp- cavity."' 

The Bpe^m^ figuied at la and b, in the accompanying 
plate (PL I), is from the museum at Ony's Hospital. It u a 
superior dens sapieutise, aad the warty excrescence consists of 
a unall eonical man attached to the side of the tooth ; it is 
irregularly ftdded in sur^e, and the enamel irhidi covers it 
is particularly whit»^more so than in either of the other ape- 
cimaas I have seen. The &am and size of the little mass 
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will b& best uuderetood b; reference to tiut figuira, whie^ 
represent it in two aspects, 

Tbe other BpecimeoB from the Ghiy'ft Museum (PI. I, fig. 2), 
is a ftaperior l»teral iacisor with a considerable, warty pro- 
jeetion on its outer aide and back part. The mass is irrego- 
liurly folded and yelldwiab ia oJour, and much resemblei 
(though not in position) the specimen deaeribed by me in the 
'Pathological Transact iona.' The &ont of the crown of the 
tootk is TceU formed, but on the baek the outer half ia swoUen 
out, and forms part of the mass. 

As theae specimens belong to the hospital museum, I have 
not had an opportunity of esamining the structure of the 
warts by microBCopieai sections ; but their enamel ia continuoot 
with that of the crowns of the teeth, and it is quite obvions 
that they bear the same relation to them as in the caae 
examined by me, and publiehed in the ' Transactions of the 
Patbologiesl Society,' to whioh I have jost referred. 

The history of these apecimena ia unknown ; but the lateral 
incisor, from the large size of the pulp-cavity, ^arly be- 
longed to a child, and was probably removed, firom ita no- 
aightlineas. 

The reioaining specimen I have to describe haa come into 
my poasesaion very recently. I removed it from a patient of 
my own. A gentleman of about thirty-five years of age 
applied to me during the past summer, suffering great pain in 
the angle of the lower ^aw, on the right side, extending down 
to the shoulder, and he complained ot swelling behind the 
wisdom-tooth on that side. On examining the mouth, I fcHiiid 
a anMtU bone-like looking mass imbedded in the mucous mem- 
brane immediately behind the dena sapientise, scarcely ^lo- 
^ting above the surface, and surrounded by irritable bleeding 
granulations, having exactly the aspect <^ a piece of necrosed 
bone. It was rather loose, and I readily removed it with an 
elevator. Upon scrutinizing it with a lens, it ]uroved to be a 
small anpernuEaerary tooth with a curiously warty crown.^ 

' Since the above lia> IJeen wrillen, this pMient has returned to me with a second 
supernumerary loolh in preciael; t be same place — it having come upward and forwapd 
■ince tEie remaval of thepretieasone. This tooth eomiats of athhi plate of dentme. 
■hoot half the size of one's little Anger-nul, and on its upper sor&ce arethrat pn- 
•cting aodulei of CBBoieL 
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The tooth is represented in the accompanying plate, of natural 
size, and variously maguified so as to display its form and 
character. It is a conical mass, consisting almost entirely of 
fang, and on the flat upper surface are numerous papiUs of 
enamel, perfectly vhite, and, when seen magnified, look like 
the ends of many fingers placed together. This is well seen 
in figure 4 of Plate I. The edge of the crown, if it 
may be so called, is eroded by absorption from contact with 
the granulations that surrounded it, and on the right side of 
the more magnified figure will be seen a beautiful shell of 
enamel, from which the dentine has been absorbed, leaving 
the hollow outer skeleton, looking like the two valves of a 
half-open bivalve molusc shell — like the thin white valves 
of a Fholaa sticking from a rock. The object is extremely 
beautiful under the microscope. 

It is worthy of note that the teeth which have been the 
subjects of this malformation are three dentes sapientise, two 
upper lateral incisors, and one supernumerary tooth^ — -teeth 
which, above all others, are most liable to aberration as 
regards their form, their position, and indeed their presence. 

The morphological explanation of these specimens is obvious 
— indeed there can be but one method of accounting for them. 
Since we know that the superficies of a tooth is the part first 
formed, and that it corresponds in every particular in shape 
with the original formative pulp, so it follows that the pulp 
must in these cases have borne the same relation to a normal 
pulp as a tegumentary wart does to normal papillary structure. 
Such a condition is abnormal in the human subject, but it 
cannot strictly be called morbid, for it is merely a morpho- 
logical deviation with which analogues may be found in the 
dentition of lower classes of vertebrate animals. Thus, for the 
form of complication which consists of lateral villous foldings 
of surface, an analogae may be found in the teeth of the Laby- 
rinthodon ; while in the columnar denticles of the compound 
molars of the great African wart-hog (Phacochserus), or still 
more in the pectinated teeth of the Flying Lemur (Galeo- 
pithecus), we have forms which are analogous to those teeth 
in which the complication of surface consists of vertical 
papillse. 

One or two practical remarks I would wish to add. It 
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Bboiild be borne in mind by surgeons, that teeth occaBionally 
exhibit such change of form and aspect that they can no 
longer be recognised as teeth, and that they may (ns has once 
happened) be mistaken for necrosed bone ; and that the re- 
moval of the ungainly mass does not require the scalpel and 
the saw, but may be accomplished by the forceps. 

Again, the surgeon- dentist should recollect, that where 
there is only a partial warty malformation, appended to an 
otherwise normally formed tooth the excrescence, especially if 
near the neck of the tooth, may be readily confounded with a 
mass of tartar. Such a mistake would be fatal to the tooth ; 
the thin laminie of the spongy mass would readily yield to the 
force of the scaling instrument, and the pulp-cavity would be 
opened. 

As regards the treatment of these cases, much must depend 
on degree, and the particular tooth affected. 

If the tooth be a supernumerary one, as in my la«t case, it 
should, of conrge, be removed : if a malformed wisdom-tooth, 
and especially in the lower jaw, and, when of a size to produce 
pain or gagging, it should be removed : if an incisor be the 
malformed tooth, and if the malformation be conspicuous, as 
in figure 2 of Plate I, it should be removed and replaced by 
another; but, in so slight a case as the one represented at 
figure 1, where the excrescence is so small as to produce no 
inconvenience, and in a position (on a molar tooth) where it 
could not disfigure, there would be no object in its removal. 



III. PoLYPCa OF THE ToOTH-PCLP. 

The minute anatomy of this morbid condition has, I believe, 
never been described, and there are, too, some concurrent clr- 
cnmstances so generally, and, as I think, constantly and ueces- 
sarily associated with it, and also unrecorded, that a brief account 
of them might not be undesirable. 

Polypus of the tooth-pulp is an hypertrophy (with structural 
modification) of the pulp — the dentine-forming pulp of the 
permanent tooth. 

The existence of this condition, though by no means rare, 
appears to have been overlooked till a comparatively recent 
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poiod. Neithor Fox nor Hanter ic&r to it in their g;reat 
works on the teeth, and I bdiere Mr. Bell, ia this coimtiT' at 
leaat, wks the firat to describe it. 

Mr, Bell, uiuiee the title of ' Fnngns Qrowth of the Palp,' 
gives s tery sacante and correct account (as fax as the means 
of iQTestigati<HL then went) ot the disease onder consideration. 

Mr, Bell remarks : " These tnmonrs of the pulps ajre of two 
kinds ; the one is exquisitdy painful, retaining iiL this rei^iect, 
as well as in (apparent) textur^ the character of the atmctare 
tram which it is deriTcd ; the other is almost totalty iuaen- 
sible. The first rarely increases to such an extent as to fill the 
whole cavity which has been made by decay, perhaps^ hec&ue 
it is BcldoiD saflfered to remain very long without hedng re- 
moved with the tooth, on acconut of the pain to which it 
gives rise. It is of very rare occonence compared with the 
second species, to which I have allnded, and which. ia by no 
means macommaok."' I allude to, and quote this poasage, for 
the purpose of pointing ont and separatmg the mere aensitire 
hypertrophy of the pnip from that form of hypotrophy with 
aJitered structun: whidi is the sufagect of this paper. 

I wonld only remark, that I am led to consider the first as 
a mere hypertrophy, withoot altered stiuctore, because it re- 
tains tl>e aspect and the intense sensitireaess of the pnlp; and 
I would add, that, though the deseription, by Mr. Bell, of this 
little tumour accords exactly with what I have seen, still I 
have never observed this condition as the result <^ dental caries 
hut always as the sequel of fracture of a tooth when the pulp has 
not received that preparation (so to speak) which, in the form 
of a rapid, sodden, soft general caries, ^wavs, I believe, an> 
tecedes the growth of insensitive polypus — the subject of this 
paper. 

I have almost always foimd that this condition, when pre- 
sent, occurs in yonng people, and in those in which the teeth 
are imperfectly calcified, psesenting that pecoliar globular 
calcification in which the suhstince of the dentine becomes 
rapidly sodden wit^ saliva, and carious without limit from the 
enamel to the pulp — the pulp, in all probability, recetTing some 
influence or impression from the presence of that fluid, before 

' B«U < Oa the Te«th,' 2d tdit., 1B3&, p. 207. 
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it ii laid bare by the y>reaking away of the carious deotine— 
wfaicb thuK lights up a eeiieB of chaagee in it different from 
those vbich ogcui as the resalt of ordinary caries. Nor, I 
bctiere, is this ftstoeiatioii of polypus of the p«lp with this form 
of caries and ito occurrence otherwise than tm eatwntiaL or at 
least a eontingent enrcBinsiance. It seems probable that the 
sodden and complete saturatioo of the dentine with saliva might 
reach the pulp previous to its uRdergoing intrinaie calcification, 
while, at the same time, the crown still affM'ds a partial protec- 
tion ; at least, it protects Irom attrition with bard and crude sub- 
staBces, We may here imagine an influence bearing on the 
pulp sufficient to alter its ntrftice action, not of a nature to 
lead to the fcM-mation of dentine of repair, or intrinsic calcifi- 
cation, nor Buch as wonld produce the intense infiamnKition of 
the pnlp which follows the fracture of a sound tootb. This 
may, possibly, be the reason why this character of tooth and 
this form of caries are so oftes associated with polypus of the 
pulp; and if this be granted, it is obrious why it so con- 
stantly, when present, shows itself early in life ; for teeth thus 
imperfectly calcified, seldom long resist the chemical and phy- 
■ical influences to which they are exposed in the moath, but 
early i»ll vietims to geueral soft light cokmred caries. But, 
vhetber the interpretation I hare suggested be the correct one 
or not, the feat of such an association of character of tooth, 
and pcnod erf life with polypus of the pulp is, I feel convineetf, 
ttliaoet, if not quhe constant, when the disease is present. 

The pbysiologicel phenomena displayed by perfypus of the 
pulp are very remarkable, as regards both the pulp itself and 
the tooth, and their oppositeness to the whole train (rf circum- 
staaces which accompany the ordinary inflammaticn of the 
palps dependent on caries, odontalgia, lymph deposit on fiings, 
alveolar abscess, ftc., does not appear to have been sufficiently 
appreciated or enforced. 

The pulp sprouts into a mass having very much the a^eet 
and about the same seDsitiveDeas as the surrounding mucous 
membrane — ^the gum. The pnlp never undergoes intrinsic 
calcification ; nor have we any evidence that dentine of repair 
is ever produced. The tootb is never the subject of odon- 
talgia. Alveolar abscess has, I believe, never been seen asso- 
ciated with polypus of the pulps, nor are tiiere to be found the 
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evidences of periosteal inSammation around the extremities of 
the fangs, so coDstant and so abundant iu cases of ordinary 
caries. ladeed, the phenomena of the two conditions are en- 
tirely opposed to and antagouistic of each other. They may, 
perhaps, not inaptly be compared to inflammatory action 
where it can — and where it cannot get rid of its results, to, 
for instance, a granulating wound that sheds its pus, without 
pain, distress, or irritation, and an unopened abscess with all 
the local and constitutional irritation and distress that accom* 
pany it. Or, perhaps, the semblance is more complete in 
comparing the two conditions to two glands, in one of which 
the organ finds relief in desquamative issue, and in the other 
in which desquamative products are pent up and can receive 
no such relief. In the pulp-polypus, the swelling up of the 
tnmour, anrestriuned by compressing walls, and the free 
shedding of its purulent or epithelial surface- products, are 
probably why its presence is unaccompanied by local pwn or 
constitutional irritation. 

The character and history of this tumour are very coiistant, 
and subject to little variety. 

It begins, as I have observed, by the exposure of the pulp 
in a tooth that is imperfectly calcified, that does not ache, and 
that has not ached ; the tumour usually, though not always, 
fills the cavity, and is limited by it and the opposing tooth in 
the other jaw. It is insensible, at least as much so as the gum. 
With the exception of occasional variation in size, temporary, 
and like a sort of erection (often from cold and dyspepsia), it 
seems to remain quite passive. It occurs, as I have observed, 
in young persons almost altogether, and more often in the 
molars, especially the first, than in other teeth. It has been 
my experience (but perhaps this is a coincidence) to have 
more cases in young women than in young men. It frequently 
exists in many teeth in the same individual, aud this is quite 
in keeping with the idea that it is dependent on an imperfect 
character of origiual tooth- structure. And I believe it is very 
generally associated with soft complexion, fine hair, small teeth, 
and general tegumentary feebleness. 

Histological structure of polypus, — I am not aware that 
there is any published account of the histological structure of 
this tumour. During the past few years I have examined 
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every specimen I could obtain, and hare submitted a lai^e 
Dumber to microscopical scrutiny. The results of my investi- 
gations at first were not at all what I expected, as I found two 
distinct characters of structure which seemed irreconcilable 
with each other ; more recently, however, I have had another 
specimen, which seems to link the two together, and show that 
the one is merely an advanced development of the other, and, 
indeed, its ultimate and legitimate issue. 

In the great majority of specimens I have examined, and, 
indeed, with only two exceptions, the polypus has had exactly 
the appearance of a mass of granulations, such as one sees by 
examining the granulations of a healing wound. The more 
superficial portions have consisted entirely of cells about the 
two thousandth of an inch in diameter, held together, and at 
the same time separated by a clear unintelligible medium — 
a nearly homogeneous blastema j some of the cells have seemed 
absolutely free on the surface, others apparently shed from 
the surface. Deep in the substance of the polypus the cells 
appear to have been developed into au immature fibrous tissue ; 
and looping towards the sur&ce are many capillary blood- 
vessels. 

I have always been struck with the similarity of the super- 
ficial cells to those which are found in such multitudes in 
the substance of a healthy tooth-pulp — the "granules" of 
Purkinge, which may, perhaps, have been suggested by the 
coincidence of their position. I never saw any of the 
columnar cells which constitute the normal surface of the 
pulp — the " membrana eboris" of Kolliker. 

Is the pulp, in this condition, to be viewed as a mass of 
granulations, of granulations springing from a wound — for a 
wound the exposed pulp (a sub-basement structure] must cer- 
tainly be considered ? 

Are these spherical cells, appearing here like the cells of 
ordinary granulations, the same rudimental elements, the 
" granules" of Purkinge, that are found in the normal pulp, 
modified, perhaps slightly, and in their future destiny to be 
further modified by the new circumstances in which they are 
placed T 

I am inclined to answer both these questions in the afi^- 
mative. 
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In the two BpecimeaB ia which a higher degree of develop- 
meat hnd taken place, the sar£aoe of the tusjoar had assnoud 
the chairacfaer of uucoub membraae: in one seareelf to be 
distinguished from that of the gums oa- tiie paiale ; in the 
other it seemed imperfectly developed, and in it truuitionil 
condition. 

These ace the particulars of the first of these exaiiiph»; aadths 
accompaaying plate (PI. II} r^jtreseBts some of its histologieal 
details. Th£ tooth wm a first upper molar, ie the mouth of a 
young lady, who had long been aware of its pnesence; the 
cavity of the carious tooth gave some aauieyanoe, and it was 
coasequently extracted. 

I removed the tu«our from the tooth, aad made a section 
of it at right angles to the sur&ce, tboagh, from its BoCtness, 
there was probably soBae dragging, and eonaeqiiealdy obliquity 
of iacisioo. Upon esamiaing the tmt surface with a lens, it 
a^tpeared that the tumour was covered by a thidt cuticulai 
epitheliuoi, and b^ieath this was a series of pi^illsc This ia 
indicated ia fig. >3, in the aceompanyiag plate : the extreme 
thickness of the e^helial covering, aad tiie uregidarity of the 
papillary line, are probably the result of obliquity of section. 
The histologic^ £lemeats of this elrwcture, as 10011 by high 
powers of the microscope, exhibited, in the clasest maiuief 
the appearanoes of the rauiooaa mesubmoe of the gnms aad 
]^ate. The epitheliuoi was cuticular on the surEacie ; it be- 
came softer, and rounder and smaller, on proceeding down- 
wardB and inwand^, while that raatisg on the numaroufi |»{>iUs 
had the appearance of that ou the gum and skin in a similar 
situation, aud futM^tioned ia the B&ioe nanoer, under IJie aetioa 
of caustic alkali. "The hesemeat membrane, as seen by 
maceration .imd the action of liquor eadee, w«a sharp and very 
deHiiite, and folded in a papillary arraagemeoit, aaul the only 
difference between it and that of the gum wae the iireguluity 
of form and siae of the (lapiUss. iSadi papiUa appeared to 
contain a capillary loop. In all re^ectts this stractare so 
doaely resembled that of the gum (familiar to aU hislnic^iBtB) 
that I tkeed not further describe it, hut refer the reader to tb« 
accompanying plate, which contains illustrations sketdhed hj 
myself from portions of the Apeeimen. After the abmv >oh- 
servations were made, I carefi:d1y examined every specimea I 
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could obtaio, aud, for a long time, the only appearancea I 
found were those resembling ordinary granulations, until, at 
length, I obtained a specimen which seemed intermediate be- 
tween the two forms. The surface of this tumour exhibited 
(as seen by high magnifying powers) large numbers of granu- 
lation-cells, and also pale indistinct epithelial cells — cells like 
epithelium, that has been rendered partially clear by the ac- 
tion of dilute alkali ; and the nuclei of this epithelium so 
closely resembled the globular granulation-cells, that it seemed 
as if many of the latter, functioning as nuclei, had been 
clothed upon by an investing periplast, thus producing epithe- 
lium. Moreover, in several portions that I examined, I dis- 
covered a folded film, which appeared to be an immature 
basement membrane : in some parts it loomed very obscurely 
among the cells, but, in others, I found true papillary out- 
lines, sharp and prononci. This limitary sheet was ov^laid 
by the pale epithelium (pale in cell-wall, but not in nucleus,) 
and seemed to be produced simply by the diSerentiation of 
the blastema, in which the granulation-cells had been im- 
bedded. If this interpretation of these appearances be correct, 
and the superficial granulation-cells do become clothed upon 
by a periplast, thus forming an epithelium, while, at a certain 
depth from the surface, the blastema differ cntiates into a 
basement membrane^ then the Fclation of the two opposite 
appearances in difierent Apecimens of tooth-pulp polypus is 
obvious, and is this. In the more general form the tumour is 
merely a sprouting granulation from a wounded surface ; in 
the rarer form, where it is covered by mucous membrane, the 
granulations have cicatrized. 
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Fig. 1. Superior dens sapientiie, -with warty excrescence. 

a. Viewed in face. 

A. Viewed in profile. 
Pig. 2. Superior lateral incision, with warty excrescence. 

a. Viewed in profile. 

b. Viewed in face. 

Fig. 8. Supernumerary tootli from the angle of the lower jaw 
— ^the crown represented by papillae of enamel. 

a. Side view, natural size. 

b. Side view, enlarged three diameters. 

c. View on the top of the crown, showing the 

papillEc of enamel, enlarged three diameters. 
Fig. 4. The same view enlarged fifteen diameters. 
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IJlSCJlttTtdH or 'pLA.'tB ll. 

tlg^. 1. Upper first molar, with carious cavity filled by d 

polvpuB; 
a 3. The polypus removed from the tooth : the tinted 

portion showing the paft l^presented id section 

by figure 8, 
>, 8. Section of polypus magnified ahont teit diameters. 

The clear outer area mnrkB the tliickness of dense 

cuticular epithelium ; the vary outliae indicates 

the position df the papillae, 
fj 4. Basement membrane of a naked papilla, 
t, 5. Fapilla clothed with inner layer of epithelial cells. 
„ 6. Sheath of epitlielium, shed from a papilla. 
„ 7. Outlines of various naked papillie, after removal of 

epithelinm by maceration. 
» Sj 9i and 10. Various forma of epithelial eells; 
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ON THE 

ALLEGED SUGAR-FORMING FUNCTION 

tHE LIVER; 
Bt F. W. PAVY, M.D., Loin.. 



With the papers that have appeared in previous nnmberfl 
of the 'Guy's Re[iorts' the title of this communication will 
appear discordant. Ten years ago it was announced that the 
liver possessed a sugar-forming function, and the statement 
was supported witli apparently such conclusive evidence that 
it was soon received as an established physiological fact. I 
had often performed the original experiments, and with the 
same result as Bernard. And, until quite recently, so tho- 
roughly did I feel convinced of the truth of Beriinrd's doc- 
trines, that it never entered my raind to question them. The 
result of my own observation tallying so completely with 
the eiperience of Bernard and others, I entertained no doubt 
R8 to the liver being an extensive swgar-forming organ. I 
looked upon it as sufficiently proved that sugar was constantly 
being poured to the extent that was believed through the 
hepatic veins into the general circulation, and I CDiidiicted a 
number of experiments to determine what subsequently b came 
of it in tlie processes of animal life. I noticed, iritli many- 
others, that if a specimen of blood were removed from the 
arterial system and examined, the indication of sugar was ex- 
ceedingly slight ; whereas, if the life of the animal were imme- 
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diately Hftervrards destroyed, the blood collected from the 
riglit side of the heart gave signs of a strong impregnation. 
Tlie inference naturiitly drawn from this observation was, that 
angnr became destroyed in passing Ihrongh the lungs, and I 
sought to discover the nature of this destruction. It appears, 
however, from what I have to detail, that our very starting 
point WH3 untenable. It is not that our experiments come 
different now to what they formerly did, or that their results 
have been inaccarately described ; but, that inferences hare 
been drawn which, by a further investigation of the subject, 
prove to be fallacious. It is true that a large quantity of sugar 
is met with in the liver and in the blood of the hepatic veins 
and right side of the heart {after death) of an animal that has 
been for some time previously restricted from the ingestion of 
saccharine materials, but the question to be now entered upon, 
from the fresh evidence before us is, was there sugar present 
also daring life? Does the sugar, in fact, that we meet 
with in the body of the animal feeder after death result from 
a post-mortem transformation, or from an ante-mortem func- 
tiunal operation? The origin and rationale of this Question 
will fully appear as we proceed. 

Before entering upon my own recent researches, I wilt 
give the following extract, to show the position in which our 
knowledge stood when I was induced by the unexpected result 
of a few experiments to give the subject a fresh investigation 
from the commencement. In the * Comptes rendus' of the 
Parisian Academy of Sciences for the 24t]i of September, 1855, 
Bernard maintains in the following terms the accuracy of his 
glucogenic theory, which had been attacked by M. Figuier, 
who denied that animals possessed the power of forming sugar, 
and referred that found in the liver of an animal feeder to an 
external source. A commission was appointed to examine 
into the views of M. Figuier. But it appears that the 
grounds upon which bis arguments were based were so un- 
tenable, and BO entirely at variance with the evidence afforded 
by experiment, that the doctrine of Bernard was rather 
strengthened than otherwise by the attack that wae made 
upon it. 

" Premi6rement, j'ai dit dans mon memoire qu'il existe 
chez let) animaux une fonction physiologique en rntu de 
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laquelle il ae produit de la tnntiere sucree dans I'organiBme, 
parceque le sucre pereiate toujours dans )e foie et dans le sang 
chez lea animaux carnivorea dont I'ali mentation ue renferme 
aucune substance sucree. C'eat Ik un fait capital j car il y & 
peu de temps encore, on admittait g^n^ralement que le Hucre 
trouv^ dana I'organisme ^tait toujours iiitroduit en nature par 
I'ali me QtatioQ. Aujourd'hui personne ne discute plus sur 
cette question, et il reate parfaitement ^tabli, depuia mes ex- 
periences, que le sucre (glucose) se produit dans I'organieme 
animal sans I'luterventiou des substances sucrees on amylaceea. 

" peuxiferaeraent, j'ai egalement dit que cette fonctlon gly- 
oogenique doit Stre localis^ dans le foie. En effet cliez un 
animal carnivore le foie eat en reality le point central d'ou 
part le sucre pour se repandre dans tout le corps, et, circon- 
Btauce sur iaquelle j'ai particuli^remeat insist^ le sang qui 
p^ii^tre dans le foie par la veine porte ne renferme pas de 
Sucre, tandisque le inSme ^ng qui sort par les veinea h^pa- 
tiques en contieot toujoura dea proportions notables. . Oq ne 
pouvait, d'apifes cela, s'empScher de conclure que le suore 
prend naigsance dans le foie dont le tissue est du reste con- 
etamment impregn^ de matiere sucree dnus I'etcit physio- 
Jogique." 

3elieviDg, willi Bernard, tbat sugar was being constantly 
poured through the hepatic veins into the general circulation, 
I was prosecuting inquiries upon the nature of the destruction 
that it was admitted to undergo in the lungs. I endeavoured 
to see if this destruction took place on injecting recently ab- 
atracted right-ventricular blood through the capillaries of the 
artificially inflnted dead lung, I arrived at results which 
induced me to believe that the presence of fibrine played an 
all-important part. If I repeat these experiments, I still 
obtain precisely similar results. But there is a fallacy at- 
tending them, arising out of the error under which it would 
now appear we have been labouring fiom the commencement. 
We liHve to retrace our steps, and see if siigitr is natural to the 
right-ventricular blood of the living animal, as has been latterly 
supposed ; and afterwards, if natural even to the living liver. 
Our former experiments infallibly indicate that sugar is 
met with immediately afler death ; and the inference has 
been drawn that it is likewise present during life. The 
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inference, it is true, ib a plausible one, but yre shall see bow 
far it will stand the test of a strict investigation. 

Whilst cooducting the experimeuts on the injection of 
blood through the artificially inflated lung, I met with suoh 
obstruction from the rapid coagulation of the blood when 
collected after the death of the animal, that I determined to 
resort to catheterism of the living right ventricle, think- 
ing less time might be taken, and that my experiments 
might thus prove more successful. I found it enay to 
pass an instrument through the right jugular vein into the 
ventricle, and to efl^ect the abstraction of blood, but I did not 
then obtain it quick enough to prevent its ooagulating in 
the tube and syringe almost before I had time to commence 
the injection. My first experiments in this way were con- 
ducted as far hack as February, 1854, and amongst the 
details of them in my laboratory memorandum book, I find 
it noticed, that in the three separate instiinces where blood 
was removed from the ventricle of the living animal, it did 
not present what I regarded as the natural reaction of right- 
ventricular blood, for it seemed to be scarcely at all im- 
pregnated with sacchaiine matter. Notwithstanding this 
observation was underlined, and accompanied with the remark 
that it was deserving of further attention, yet, being so pos- 
eessed of the idea of the accuracy of Bernard's doctrines, I 
could not bring myself to believe that these specimens of 
blood formed a representation of the natural condition be- 
longing to the living animal. Although the heart was in 
each case felt beating against the end of the instrument 
introduced, and a distinct pulsation was visible in the vul- 
canized tubing connected with it, yet — astonishing as it may 
seem to me now — I inclined to the opinion that the blood was 
not fairly withdrawn from the ventricle, or that I had come in 
contact with the descending current from the superior cava. In 
tbe following June I again removed blood by catlieterism, and 
found it to present a precisely similar condition. But, even 
now, it did not fully occur to me to question the convictions 
which so strongly prevailed in my mind as to the truth of the 
glucogenic theory. Later, however, I began to inquire into 
the cause of the phenomenon I bad noticed, and- it was this 
inquiry that led me to the unexpected reaults, which, I first 
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Bnnounced in a communication addressed, in January, 1858, to 
tiie secretary of the Royal Society. Tlie whole of the facts 
were afterwards placed together, and sent in as a paper, whicli 
was read at the last meeting of the Royal Society, in June. 

The first point to he noticed, is, that the removal and exa- 
mination of blood after death will not supply us with correct 
information of its condition during life. From an experience 
of upwards of sixty observations, I am enabled to state that, 
contrary to what has been recently believed, sugar is only 
found to the extent of the merest trace in the blood of the 
right side of the heart, uuder a natural or oidinnry conditioa 
during life. The reaction with the Barreswil suhition is some- 
times so slight as- to be liable to be overlooked altogether, 
unless the test-tube be re-examined after it has been placed 
aside fm some time, to allow any minute floating particles of 
precipitate to subside. 

In my communication to the Royal Society I have given 
the details of five espenments, where the difl'ereuce is shown 
between the blood belonging to life and that removed after 
death. The blood whs collected during life by passing a 
smallish silver catheter, specially curved for the purpose, 
through the jugular vein into the right ventricle. By means 
of a wide glass tube, with a bulbous enlargement holding 
about an ounce or an ounce and a half upon it, and drawn out 
rather pointed at one entremity, so ns to adapt it with a piece 
of vulcanised tubing to the end of the catheter, the blood is 
easily sucked by the action of the mouth out of the ventricle. 
The mouth answers infinitely better than a syringe, on account 
of an obstruction being instantly perceived j and when it 
happens that a valve or anything else is drawn against the 
orifices of the instrument, a slight movement is sufficient to 
release it. Whilst the performance of the operation is being 
effected, it is essential that tlie animal should be maintained 
in as perfect a state of tranquillity as possible. For, during 
violent struggling or a disturbed state of the respiration, the 
liver is submitted to unnatural comptesslou and congestion— 
conditions, as will afterwards he seen, which are capable of de- 
termining the presence of sugar in the circulatory system, and 
which thus lead to a vitiated result. In two of the experiments 
detailed, the catheter had fortuitously perforated the pahetea 
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of the heart, and the blood which was withdrawn had escaped 
into the cavity of the pericardium. The accident waa not 
indicated hy any symptoniB niamfestod during life. It furtu- 
nately furnished me with positive evidence that the blood had 
heen derived from the right side of the heart. After the 
cathelerism, the life of the animal nas immediately destroyed. 
Tlie chest being opened, a free incision was made in the right 
side of the heart, and the blood whiuh escaped into the thorax 
was collected and defibrinated, and then submitted to a 
quantitative analysis. In each case, the difference of reaction 
on testing with the Barreswil solution was of tiie most strik- 
ing description. The blood which had been withdrawn from 
the right heart during life gave the merest trace of indication 
of sugar; the same indication, in fact, as a specimen of 
blood which had been previously removed from the arterial 
system; whilst the hloud which was collected after death oc- 
casioned an abundant yellow or orange-yellow precipitate of 
suboxide of copper. The following were the results of the 
quantitative analyses. The arterial blood and the right ven- 
tricular blood removed during life, contained such a mere trace 
of sugar that, I thought at the time these experiments were 
conducted, it was uu8usceptil>]e of an exact determination. 
I have since, however, made analyses of other specimens that 
behaved with the Barreswil solution in a precisely similar man- 
ner, and tbese I will proceed to speak of presently. In the 
first experiment, the quantitative analysis of the right-ventri- 
cular blood after death indicated seven-tenths of a grain of 
sngar in 100 grains of defibrinated blood. In the second, 
65-lOOths per cent.; the liver of the same animal examined 
immediately alter death yielding 4-10 per cent. In the third, 
five-tenths per cent,, and the liver 339 per cent. In the 
fourth, 94-lOOthB per cent., and the liver 2-45 per cent. And 
in the fifth, seven tenths per cent,, and the liver 2'44 per cent. 
I have exercised the greatest care in estimating the quantity 
of sugar naturally belonging to the blood of the right side of 
the heart during Ufe. The blood was removed from an 
animal in a stale of tranquillity, and without the exhibition 
of chloroform. It was defibrinated, and about an ounce or an 
ounce and a half weighed out and treated with three or four 
times its Tolmne of spirit. The liquid was separated by pre*- 



DowcdDyGoOgIC 



The alleged Sitffar'fortainff Function of the lAver. 397 

sure, through flannel, and the solid residue was several times 
washed with spirit, so as thoroughly to remove all that was 
soluble. By evaporation, an extract of smail bulk was ob- 
tained, ia which the quantity of sugar was estimated with thq 
Barreswil solution, according to the process of Bernard — 4 
process which admits of the greatest aQcuracy. The sub- 
joined results may be taken as affording a representation of 
the cpnditioa that I can couHdently speak of as natural to the 
right-ventricuiar blood of life; each specimen haviqg been 
tested ordinnrily with the Barreswil solution, and having be7 
haved in precisely the same manner as those belonging to all 
the observations I have made. In an excellent- conditioned 
dog, which had been fed upon tripe six hours previous to the 
removal of the blood, the quantity of sugar indicated was 
forty-seven-thousandths of a grain per cent. In another dog, 
which had not been fed since the previous day, the amount was 
seventy-three-thousandths per cent. And, in a third, which 
bad been kept for some d^ys past on double the usual allow? 
auce of animal food, and which had been fed four hours and 
a half previous to the abstraction of the blood, the amounl: indif 
oated was fifty-eight- thousandths of a grain per cent. 

With this knowledge beforp us, it is not difficult by othet 
means to expose the fallacy of an inference drawn from an ex* 
amination made even almost immediately after death. If an 
animal be pithed, and a minute or two be allowed to elapse 
before the chest is opened, the blood flowing from an incision 
into the right side of the heart will be found strongly saccha- 
rine; whereas, if the chest he instantly opened after the pithing 
is efl'ected, and a ligature placed around the base of the heart, 
the contents of the right ventricle will be noticed as free from 
sugar as if catheterism during life had been performed. On 
afterwards, however, excising the heart, and collecting the 
blood that escapes into the thorax, the same saccharine condi- 
tion will be observed that we have been hitherto accustomed 
to look upon as natural to right -ventricular blood of the living 
animal. 

Notwithstanding the discovery of this phenomenon, I 
thought still that the liver was naturally charged with sugar 
during life. I had no reason yet to doubt its being endowed 
with a special si^ar-forming function. The next step waa, 
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however, to determine the cHuse of tbe difference that bad 
been observed in the coostitutioQ of the blood before and 
after death. Observation up to this period tended to show 
that sugar was naturally contained in the liepatic tissue, and I 
therefore began to look to those conditions of tlie circulator}' 
system, which might favour or prevent the escape of the sac- 
oharioe principle fiom the organ. I performed experiments 
upon the injection of defibrinated bullock's blood through 
tbe liver at diflferent degrees of pressure immediately after 
death. But, arriving at nothing satisfactary, it occurred to 
me as possible that the liver, like the blood issuing from it, 
might be free or almost completely fiee from sugar during 
life. I did not at first look upon such a supposition as bearing 
any degree of probability; indeed, so thoroughly was I still 
labouring under the conviction of the liver being endowed with 
a glucogenic function, that I considered the notion of trying to 
ascertain if it were free from sugar during life, as rather an 
absurd one than otherwise. Nevertheless, 1 determined to see 
if I could not e&ect an examination of the organ, as it were, 
nearer to life, than had hitherto been done, by suddenly 
placing it in a condition to arrest any change that might lead 
to the production of sugar in the act of or subsequent to 
death. The recent researches of Bernard had shewn me that a 
material existed in the bvcr which was most readily convertible 
into sugar, especially at the elevated temperature of the 
body during life. And, I sought to discover if means could 
not be found to check such transformation without the destruc- 
tion of the principles concerned. Thinking that blood might 
act as a more energetic ferment with this sugar-forming sub-: 
stance than the tissue of the liver alone, I first injected as 
instantaneously as possible after death, a solution of sulphate of 
soda through the vessels, to diive out their contents. An exr 
amination of the liver of a rabbit and of a dog thus treated, 
led me now to entertain grave doubts as to the accuracy of 
Bernard's glucogenic theory. Only a sufficient quantity of 
the solution was used to dispkce the blood from the vessels. 
The liver structure was not entirely ft-ee from sugar, but 
yielded a very much smaller reaction than I had hitherto been 
accustomed to observe. On placing it aside, however, for a 
couple of hoars, the amount of sugar had increased so as to 
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give an ftbundaut orRnge-coloured precipitate with the Bar* 
reanil solution. From further observation, it would appear, 
that all that was effected in these experiments was to render 
the post-mortem formatiun of sugar less rapid than usual, 
by the reduction of temperature that ensued on the perform^ 
ance of the injection. 

Upon directing ray attention to the properties of the sugac- 
forming gubstance apart from the liver, I found that alka- 
lies interfered with its transformation into sugar, whilst in 
contact with a ferment. Saliva, for instance, alinost iustantly 
converts a neutral solution of the liver-subatauce into sugar, 
at a moderately elevated temperature ; but if a little alkali or 
acid be added, the change is retarded or prevented according 
to the amount that is used. I liow determined to try the 
eSect of a strung solution of potash injected into the liver as 
instantaneously as practicable ailer death. 'I selected a healthy 
dog foE the purpose, and it was in vaiu I sought for the pre- 
sence of sugar either in the liver or the contents of the cir- 
oulatory system. 

The erroi; under which physiologists had been recently la* 
bouring WHS now with full force exposed to demonstration, 
"What has been regarded as the result of a ^notional opera-, 
tion of life would seem to be nothing more than a po»t-mortem 
chemical transformation taking place sp instantly after life is 
destroyed as to have hitherto led us into a misconception upoa 
the subject. Before, however, the experiment I have men? 
tioned could be accepted as sufficiently demonstrative to pro- 
duce such a change in our views, two important questions re- 
mained to be decided. The liver operated on might not have 
been in a natural condition, or the operation to which it was 
Bubmitted might have destroyed or concealed from our obser, 
vation sugar that was present' at tlie moment of death. These 
points are most conclusively cleared up by the following ad- 
ditional evidence. By injecting only half the liver instead of 
the wliole, a portion is left under ordinary circumstances, and 
will give the strong reaction of sugar that has been until now 
considered as belonging to life. And, by allowing the oi^n 
to remain a few minutes after death beibre the injection is prac- 
tised, BO as to give time for the post-mortem transformation 
of liver material into sugar to take place, the presence of 
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sugar is us easily shown ^s if the potash had not been made 
use of. The following are thei^etHiU of an experiment which 
I some time since performed in the presence of Mr. Hilton, 
Dr. G. Owen Rees, and Dr. QuU. Dr. Addison was not 
present at the operative part of it, but witnessed an analysis of 
the specimens obtained on the following day, when the 
results were equally as striking as immediately after tbp ex- 
periment. 

Experiment. — A healthy dog, which had been for some time 
past kept under my own observation upon tripe, but which 
was not fed the day of the experiment. Life was suddenly 
destroyed by pithing the medulla oblongata. The abdomen 
was instantly opened by free longitudinal and transverse in« 
dsions, and 300 grains of potash in three ounces of water 
injected through the portal vein towards the liver. The in- 
jection was allowed to penetrate only a portion of the liver, 
a part of it having been firmly held by an assistant to 
secure it ffom contact with the alkali. The syringe being 
removed, and the portal vein ligatured, the non-injected 
portion was separated from the other before the grasp of the 
assistant was loosened. The injected part, which was rendered 
pale and soft, was treated in the following manner to teat for 
sugar. A piece being placed in a mortar was triturated to a 
pnlp. A sufficient quantity of strong sulphuric acid was 
cautiously added to neutralise the alkali, and leave a slight 
acid reaction; by which a solid mass was procured that 
yielded a clearieh fluid on squeezing in a piece of flannel. 
This fluid was collected and rendered alkaline with potash so 
as to enable me to apply the copper-test. It was fonnd that 
boiling with the Barreswil solution produced no precipitate of 
suboxide of copper. The non-injected part treated with the 
sulphate of soda according to Eeinard's method, gave a most 
abundant reduction with the copper solution. But in order to 
render the experiment complete, apd show that the treatment 
to which the injected portion of the liver was Bubmittcd had 
not destroyed the sugar, a piece of that which had not been 
injected was now pounded in a mortar with a sufficient quaa- 
tit y of a strong solution of potash to thoroughly saturate it, 
and allowed thus to remain for about Ave minutes. It was 
then treated in the same manner as the injected portion ; 
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and on boiling with the Barreswil solution, gave as strong 
n reaction as that which had been simply heated with thfi 
sulphate of sodii. After the injection had been efiected, the 
cheat was opened and the contents of the right veutriclfl 
removed. The blood presentedj aa I hnve alWHys in other 
instances observed, a perfectly natural appearance, for the 
capillaries of the liver appear to give way instead of allowing 
the solution of potash to pasBi On examining the blood ac- 
cording to the usual process, the colour of the Barreswil 
solution remained unchanged under the iufiuence 6f even 
prolonged ebullition. 

In performing the above experiment everything depends lipOn 
the rapidity with which the injection is effected after the life 
bf the animal has been destroyed. The transformation of the 
liver material into sugar takes place so speedily after deaths 
that unless the greatest promptitude is exercised an UDSuc^ 
cessful result is obtained. In making the injection, I never 
stop to tie the portal vein around the nozzle of thd 
syriuge, but hold it firmly between the thumb and fii^^ 
instead. When the injection has been made there is no 
longer occasion for haate. I have known an injected spedimen 
of liver remain for some days without becoming saccharinei 
With a number of experiments it necessarily happens that 
some are more happily made than others. Altboughi 
in the one I have described^ there was no appreciable 
change to be observed on boiling the liquid obtained from 
the injected liver with the Barreswil solution, yet it has 
occasionally happened that a certain amount of change has 
been observable. In one example, where a slight indication 
of sugar was afforded, I took a piece of the livery weighing 
385 grains, aud carefully submitted it to a quantitative ana- 
lysis. The amouilt of sugar I found was seventeen-huu- 
dredths of a grain per cent. Id other example, where a 
circumstance occurred which considerably retarded tiie injec- 
tion, I obtained a specimen which yielded a strongish re- 
action of sugar. An analysis was made of the injected and 
non-injected portions of the liver. The former contained thirty- 
aix- hundredths of a grain, and the latter two graius and 
seventy-one hundredths per cent. 

Although I believe reliaace may be placed upon the indioa. 
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tions afforded b; the Barreswil solution^ yet, in a matter of such 
importnnce) it might not be considered sufficient to rest upon 
itB eridence alone. I havej therefore, submitted the product 
of the experiment to the test of fermentation, and vith the 
moat perfect corroboration of the result that had been pre- 
viously obtained. 

My first experiments were conducted with the' employment 
of potasbj as I have stated above. But having since found 
that atric acid will equally answer the purpose, this is the 
agent I now prefer timng, as it does not act so unpleasantly 
on the hands. Three hundred grains dissolved in three ounces 
of water is what I employ fur injecting into about half the 
liver. In extracting a liquid for testing, all that is required is 
to heat with a little sulphate of sodit, filter; and Tieutraliae: A 
fluid is procured to which the Barreawil solution can be 
applied, 

It is not only by injection that the post-mortem production 
of sugar can be arrested, and the condition of the liver that is 
natural to life be displayed. Knowing how much changes 
partaking of the character of fermentation are promoted by 
an elevated temperalure, and checked by cold, it might, upon 
d priori grounds, be expected that the influence of a freezing 
mixture on a piece of liver removed as instantly as possible 
after death, wonld be to confirm the deductions drawn fiom the 
experiments that have been described. The application of 
cold has this advantage, that it is much more simple in its 
e&'ecta, and cannot be presumed to do more than prevent those 
changes taking place which have hitherto misled us to such an 
extent. There are several bearings under which the influence 
of cold may be examined, and under all we meet with the 
most corroborative results. 

If an animal, as a dog, be suddenly killed by the destruc- 
tion of the medulla oblongata, and the abdomen be instantly 
opened, and a piece of the liver cut off and plunged into a 
mixture of ice and salt, the post-mortem transformation of 
the liver material will be prevented, and an absence of 
sugar will be observed. On account, however, of the extreme 
facility with which sugar ia formed after death, there are 
certain precautions to be kept in view to perform the experi- 
ments successfully. The ice and salt should be mixed for 
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balf tin hour before being used, because when liquefied, the 
temperature is much lower j and the liver is cooled more 
rapidly vhen plunged into a liquid than into a solid muss. 
Tlie Action of cold is only immediate upon the Burfacej and 
proceeds gradually inwards, the centre of the piece of liver 
remaioing, after some minutes itumersion, soft and dark- 
coloured, whilst the exterior has become pale, and so hard as 
to be difficult to cut with a knife. Under the influence of 
injection all the liver structure is acted upon at the same 
time ; but on account of the effects <>f cold only gradually 
proceeding inwards tlie central parts retain, for a while> a 
sufficient degree of temperature to lead to the production of a 
certain amount of sugar. Hebce, whilet slices from the 
exterior of a frozen piece of liver give no reaction with the 
Barreawil solution, slices through the centre give a recognis- 
able indication, more or less marked according to the thicknesH 
of the mass and the coldiiesa of the mixture into which it is 
plnnged. In one experiment, a healthy dOg, which had heen 
for some time past kept upon an animal dietj and had been 
fed at Iialf-paat ten in the morning, was suddenly sacrificed 
by pithing at 4 p.m. The abdomen was instantly opened^ and 
a piece of the liver cut off and thrown into tlie freezing mixture. 
Tlie other portion of the liver, after remaining in the animal 
some minutes, was removed, and submitted to a quantitative 
analysis. The amount of sugar indicated was 296 per cent. 
The frozen liver was also submitted to analysis. Sections 
through the centre, which remained still soft, contained within 
a fraction of half a grain per cent, of sugar. The edges and 
moderately thick outalde parings were treated so as to yield a 
highly concentrated spirituous extract. In this the saccharine 
impregnation was so inappreciable as to be unsusceptible 
of a quantitative determination, notwithstanding the process 
admits of such delicacy that I have readily effected an 
estimation in a specimen of blood indicating only the forty- 
seven-thouBandths of a grain of sugar per cent. I could not 
positively say the liver was entirely free from all traces of 
sugar; for, although the colour of the blue liquid did not 
undergo the slightest appreciable alteration beyond the effects 
of dilution, yet, on placing the mixture of solution and extract 
aside, after boiling till the following day,- a few particles of 



DowcdDyGoOgIC 



804 The alleged Sugar-famw^ Funetim of the JAver. 

red oxide had snbsided — just enougli diBtinctly to r«cogniae 
Irhea thus collected together. 

In estractiiig a liquid from the frosen liver for the pnrpose 
bf applying the teat! for sugar, it is important to avoid those 
processes which might alloir a transformation of the liver 
material to take place. Heatingj with the sulphate of soda 
cannot be looked upon as otherwise than decidedly objection' 
able, because it ii impossible to raise, with the requisite 
rapidity^ the temperature of the whole mass beyond the degree 
frhich is favorable for the production of sugar. The liver 
nay be cut into thin slices, pounded in a mortar, and 
thoroughly incorporated with spirit. The liver material being 
inaoluble in this agent is left behind, whilst sugar is 
eKtraoted if present. The usual process, however, that I 
adopt, is to cut the fh>zen liver into pieces, and welt triturate 
it in a mortar with a little solid potash> which, like the injec- 
tioDi instantly arrests any formation of sugar inking place. I 
prefer solid potash to its solution, because it is more easily 
incorporated with the whole mass of liver, and less likely 
to leave any part nnattaeked; The extraction of a liquid 
is then effected by the addition of sulphuric acid in the 
manner I have before pointed out. 

The only just Inference I can see to be drawn from these 
experiments is, that the liver does not enjoy the spetnal 
fuctional import that has in recent times been bestowed upon 
it by physiologists. SUch a stntement is not incompatible 
with the result of all our previotis experiments: To find sugar 
on examining a liver after death^ it no proof that it was also 
present during lifcj and all the evidence upon which the gluco- 
genic theory was founded rested npon ordinary pott-mortem 
investigations. The results I have detailed are so striking, 
and BO easily obtained, that I venture to believe it will not be 
long before our new position will become generally acknow* 
lodged. I have recently performed my experiments, first 
befwe Dr. Sbarpey, and afterwards before Dr. Carpenter ; and 
I think it will be admitted by those gentlemen, with the most 
convincing results. I submitted one portion of the liver of a 
dog instantly after pithing, to the action of a freezing mixture, 
and another to injection with dtrio acid ; a third being allowed 
to remain nnder ordinary conditions. The contrast between 
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the latter and the two fonner vas in the highest degree satis- 
factory. 

Some interesting experiments hare been made by Bernard, 
and are mentioned in the nineteenth and twentieth lemons of 
}iis ' Physiologie Experimentale,' Paris, 1855, which show that 
division of the spinal marrow influences the condition of the 
liver in relation to the point now under consideration. Had 
these experiments have been looked upon in what I conceive 
to be their proper light, it would not have been left for roe 
to announce the discovery which deprives the liver of a eiigar- 
forming function. As Bernard has stated, if the spinal cord 
of an animal be divided just below the origin of the phrenics, 
and life be destroyed a few hours afterwards, the liver ia 
free from sugar when examined immediately, but becomes 
strongly saccharine a Uttle later. The several suggestions 
thrown ont by Bernard, in his ' Physiologie Experimentale,* 
to account for this phenomenon, show the difficulty he was 
under to give a satisfactory explanation of it. According to 
the most plausible, it was considered, that from the de- 
pression of animal temperature which attended the operation, 
the glucogenic function of the liver was arrested ; — tbat the 
sugar naturally contained in the liver had disappeared, and 
the temperature to which the organ was now reduced proved 
insufficient to determine the series of changes which gave rise 
to the production of sugar. More recently (' Comptes rendns 
de I'Academies des Sciences,' seance du S3 Mars, 1857) 
Bernard has referred this phenomenon to an alteration in the 
activity of the abdominal ciroulation, saying, "Quand on 
coupe ou qu'on blesse la moelle ^pini^re dans la region da 
con, au-dessouB de I'origine des nerfs phr^niques on diminne 
considerablement I'actirit^ de la circulation h^patique on point 
qu' Bpr^ quatre ou cinq heures, il n'y a plus de traces de 
Sucre dans le foie de I'animal, dont le tissu reste cependant 
encore charg^ de mati^re glyco-gene." From what has pre- 
ceded, the explanation is rendered intelligible enough ; indeed, 
the phenomenon may be brought forward in support of the 
conclusions I have been advancing. It is not, that any gluco- 
genic function of the liver is arrested ; but, that the liver, 
being normally free from sugar during life, this condition is 
discoverable under the ordinary process of examination imme- 
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diatelj &ft«r death, because the temperature of the animal 
has been reduced to a degree which renders the post-mortem 
transformation of liver material into iu^r gradual ioatend of 
rapid, When an animal is ordiaarily killed, the temperature 
of its body is'aiich aa to determine so immediate a production 
of sugar as to have hitherto eluded our vigitance, and led us 
to regard the result of a post-mortem metamorphosis as the 
representation of an antt-tnortem condition. When, on the 
other hand, the temperature of the body is reduced to about 
70° or 80^ of Fahrenheit previous to death, then the production 
of sugar is sufficiently slow to enable us easily to alight upon 
the liver in its natural state. 

In repeating Bernard's experiment, I selected a full-groim 
well-conditioned rabbit. The spinal cord was divided at the 
lower part of the cervical region by flexing forwards the neck, 
and iusertiug a small I'ather pointed duuble-edged instruTnent, 
between the last cervical and first dorsal vertebrie. Complete 
paraplegic paralysis and ansathesia were produced. The animal 
was laid on the slate floor of an apartment, in which the 
thermometer stood at 43"^ of Fahrenheit. Its breathing was 
exceedingly quick, and entirely diaphragmatic In three 
hoars and a half it seemed to be dying. The temperature of 
its rectum vas only 67°. Life was destroyed by a violent 
blow on the head, and the ikbdomen being opened, the 
liver was removed, and a portion of it tested with the 
fiaireswil solution after treatment with potash, &c., in the 
manner I have before pointed out. There was no indication 
of the presence of sugar. . The remainder of the liver wm 
placed near a fire, and exposed for an hour to a temperatnre 
of about 100°. A portion of it was then treated precisely in 
the same manner as the other, and yielded a moat copious 
precipitate of orange-coloured suboxide. The heart continued 
beating quite half as hour after death. It seemed like 
of a cold-blooded animal. The blood also remained a 
eorresponding period before it showed the least signs of 
fioagulatiag. 

To determine if the aspect under which I regarded this 
experiment were a correct one, I performed another, which 
oouolusively ahowa that division of the spinal cord does not 
act immediately on the liver, but indirectly through the 
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reduction of the temperature, causes the phenomenon that 
has heen obaerred. A rabbit, Eifter having its epiniil cord 
divided in precisely the same maoner as the above, 
was placed over an engine boiler where the thermometer 
stood at 88°, instead of being laid on a cold slate floor. 
At the end of three houn it was thoroughly alive, but panted 
Tcry much, as it had done all along, from the eEfectS: of 
the exposure to such a warm atmosphere. The temperature 
of the rectum was 104°. The animal was now suddenly 
killed by a blow on the head, and the abdomen being openec(« 
a piece of the hver was immediately taken and treated as in 
the former experiment. The indication of sugar was an 
strong as if the specimen had been derived from an animal 
which bad been suddenly aacri&ced without having been sub- 
luitted to any previous operation. The blood also underwent 
its ordinary coagulation, and the heart very soon lost itB irritAr 
hility after death. 

Further, it is not only by division of the spinal cord, a« 
in Bernard's experiment, that the condition of liver just men- 
tioned is met with. AH that is absolutely requisite is, 
that the temperature, before death, should be reduced to 
about 70° ot 80°. By oiling the coats of animals they 
are deprived of their non-conducting inveatment, and thei? 
temperature rapidly falls, if exposed to cold. Jn a summer 
or moderate atmosphere a rabbit will outlive the operation; 
but, when the weather is cold, death is occasioned in a 
shorter or longer period, according to the degree of rapidity 
at which the radiation of heat is effected. Placed in a 
strong current of air, a fatal result is most speedily produced. 
When the temperature of the body has fallen to about 6&^r 
life becomes thoroughly extinguished. I nave several time? 
experimented in this way upon rabbits And kitten^, and when 
the atmosphere has not been of itself sufficiently cold for the 
purpose, I have placed ray subject at the bottom of a venti- 
latiag shaft belonging to the hospital, in a situation where 
the air, which has descended from the outside of the top of 
the building, moves with intense velocity. From my eipen- 
mente, I have found, that if the animal be killed when the 
temperature has descended to about 70° or 80^, the liver is 
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found free from sugar immediately subsequent to death, and 
and becomes strongly saccharine hereafter, precisely as in the 
case of section of the medulla spinalis, just below the phrenics. 
With cold-blooded animals the temperature of the body 
may be easily made to pass through a wide range of variation 
without a disturbance of the functions of life. They form 
most convenient subjects for experiment under the point of 
view before us. And, here again, the results that have been 
obtained by Bernard, which coincide with those indepen- 
dently obtiuned by myself, to the fullest extent corroborate 
the statements I have made regarding the liver. Before I 
discovered the facts I am describing, I entertained an idea, from 
some observations on the blood after death, that the activity 
of the glucogenic function varied according to the tempe- 
rature to which the animal was exposed. In March, 1857, I 
conducted an experiment upon some frogs. The weather was 
cold, but not frosty at the time. I took six, and exposed 
three for a couple of hours to an atmosphere at a temperature 
of 90", whilst the others were allowed to remain ordinarily in 
the air. At the end of the two hours the frogs were killed, 
and their livers examined. The livers of the three that had 
not been exposed to heat were treated together, and tested for 
sugar, but gave no reaction with the Barreswil solution. The 
livers of the other three were similarly treated, and gave a 
decided indication of the presence of sugar. In other experi- 
ments this observation was confirmed. I was one day, how- 
ever, much astonished and puzzled at a result I accidentally 
obtained. I had exposed half a dozen frogs for three hours 
and a half to an elevated temperature — ^to an atmosphere, in 
fact, of about 98°. They were removed from this temperature, ■ 
and casually placed aside in my laboratory for a quarter of an 
hour before an examination was made. Being then killed, 
the livers of three were taken, and together treated and tested 
for sugar, of which principle, however, there was no iudica- 
tion, or, at the outside, the merest trace of one. The other 
three having been kept (in a dead state) till the follow- 
ing day, the livers, on examination, gave a marked reaction 
with the Barreswil solution. The idea I possessed at the 
time these experiments were being conducted was, that an 



DowcdDyGoOgIC 



The alleged Sugar-formittg Function of the lAver. 309 

elevated temperaturG increased the actirity of the glucogenic 
function of the liver — that, by the exposure to which my 
frogs were submitted, they were thrown, so to speak, into a 
diabetic condition. With this supposition, however, it was 
difficult to recoDcile the result just mentioned; for I could not 
conceive it probable, presuming the state I imagined had been 
induced by the three hours and a half exposure to an atmos- 
phere of 98°, that the sugar could disappear during the short 
period in which the anioialB had been left at an ordinary 
temperature before they were killed. The fact, that sugar waa 
found in the livers of the three that were set aside till the 
following day, was an important one, as it showed that the 
liver structure was not devoid of the sugar-forming substance. 
This is a point, indeed, that must always be looked to in eiperi- 
meuts of this kind on frogs. When these animals are brought 
fresh from the country their livers are large, of a palish fawn- 
colour, and with bile of a light sea-green. In this state the 
organ is rich in the sugar-forming substance, and therefore 
snitable for our purpose. When, on the other hand, these 
animals are confined in a laboratory, and kept for a time 
without food, the liver becomes small and dark- coloured, and 
the bile of so deep a green as to approach to black. Such is 
especially the case during the warm weather of summer. The 
organ, then, has lost the material requisite for the post-mortem 
production of sugar, and will be not only without sugar imme- 
diately after death, but coutinne in the same state after- 
wards. 

It is right to mention, that in the above observations on the 
infiuence of temperature in determining the presence or ab- 
sence of sugar in the liver of &ogs, I was anticipated by 
Bernard, Just at the time my experiments were being con- 
ducted, Bernard commuuicated his to the Parisian Academy of 
Sciences. Instead of its being a matter of regret to me, how- 
ever, to be obliged to give up the claim to priority, it is a 
matter of satisfaction, inasmuch as the fact acquires such 
additional stability from its independent observation by another. 
I will extract from the ' Comptes Rendus,' of the Academy 
of Sciences for March SSd, 1S57, the passage which mentions 
the results obtained by Bernard, and, at the same time, ex- 
presses his views regarding them : "Chen les animanx hibemantsj 
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ou engourdia, comme les grenouilles pM example, le ralentiase. 
ttent de la circulatioD, qui est 116 A I'abaissement Ae la t^n- 
fi^FatQre amene une diminution et quelque foie une dispari- 
ticii & peu pr^ complete du sucre dans le foie. Mnis la 
BMtti^re glycogSne y eat toujoura, Binal qu'on le proave en 
I'estrayitnt. II soffit alors de mettre lea grenouilles engourdis 
i. la chaleur pour actirer leur circulation et voit bientdt le 
BUcre appiaraitre dana lenr foie. £a pla^ant de nouvean les 
anittftux dans une basse temperature, on volt le sucre diminuer 
eu disparattre po«r se montrer de nonveau quand on remet 
les gKnouillea dans un milieu oil la tempft^ture eat plus 
£lev^. i'BJvate qu'ou pent reprodnire plusieurs fois ces sin- 
guW^res «Jteniatives d'aparition et de dispnrition d« sucre sans 
que I'animal pienne aucnn aliment et en agissant seuleraent 
iur iea pb^ofo^es de U circolation par I'iuterm^diare de la 
temperature." 

My ofrD espkuat^on of this pltenomenOD may be easily 
prcrmised from vhat has preceded in this commnnication. ^e 
observation, in fact, strongly supports the conclusioua t havft 
ethermse arrived at. It cannot now, I conceive, be admitted 
irit^ Bernard, that the result ia dependent on the r^ative 
Mtivity of the circulation preriouB to death. We are com- 
pelled, I think, to leave the question of a glucogenic function 
Out of sight, and to state that the phenomenon is due to the re- 
lative Activity of the production of sugar after death. When 
the animal ia killed at an elevated temperature the pOBt-mortem 
trao a formation of liver material into sugar takes place — as in 
the warm-blooded animal — so rapidly, that sugar is found 
Dnder the ordinary process of examination. When, on th« 
bther hand, tbe animal poeseasee a low degree of temperatura 
at the petiod of death, the post-mortem formation of sugar ia 
so retarded that we are enabled easily to effect our examination 
of the Uver before a change has taken place to any appreciable 
extent. 

From & coitsideration of all the facts brought forward, 
whicli, in every respect, to the fullest extent corroborate each 
other, and which stand ^incontroverted by any single result I 
have y«t encountered, I think we are unavoidably Jed to de- 
prrve the liver of that augar-fonuing function with which, itt 
reeent days, it hae been endowed by physiologists. Ova posi- 
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tioD in reftlit; stands thus. The concluaions upon which our 
former notioas were based, were drawn from the resulta obtaiD- 
able after death. But, it now becomes apparent that we are 
no longer justified in regarding these results aa indicating 
the coudition that belongs actually to life. It is not that 
Bernard's observations are incorrectly recorded, ix his espe- 
nments inexact ; but that fallacious infereDces, as shown by 
more extended iavestigntion, have been drawn from theu ex- 
periments and their results. The views I have advanced are 
in every respect perfectly compatible, not with our former 
coocluaioDH it is true, but with the experiments upon which 
those concluaions were founded. From an ordinary examioR* 
tion of the liver and the blood of the right aide of the heart 
after death, we obtain reactions that infallibly indicate a large 
impregnation of sugar. The deduction from this hitherto 
has been, that the sugar existed there naturally during life. 
This deduction, however, although it has appeared to our 
minds exceedingly plausible — so plausible, indeed, that no one 
before has been led to question it; yet, confined to such ex- 
periments, it is obviously gratuitous. All that can be strictly 
or logically inferred from such examination is, that the liver 
and the right -ventricular blood are strongly saccharine a/ier 
death; to show that this is likewise the condition dttring Ufe 
requires another mode of experimenting. And notwithstand- 
ing, as it is fair to confess, notliing was to have been reason- 
ably expected beyond a ratification of our views ; y^, on 
actually prosecuting the inquiry, it turns out that we can no 
longer overstep the strict letter of interpretation belonging to 
the original experiments. 

A special attribute of the liver would appear to be, to form 
a substance which happens to be with extreme facility, by a 
process allied to fermentation, convertible into sugar. Con- 
siderations concerning the nature and the production of thii 
substance under different kinds of diet, will be found in 
another communication. Suffice it to say, that the material 
in question appears to be always present to a considerabla 
extent in the healthy state. It seems to have the power to 
reust, whilst located in the tissue of the living and bealtfa|r 
liver, transformation into sugar. Witii the destruction of lib 
thi* power of reslrtance is at an end, and the organ then be* 
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comes speedily charged with the saccharine principle. Under 
natural circnmstanceB the blood circulates through the liver, and 
escapes charged with but an infinitesimal amount of sugar: 
whilst, under certain unnatural states, the quantity of sugar 
becomes greatly increased. Bat, sugar being met with in 
the hlood, does not necessarily arise from the exercise of a 
glucogenic function of the liver. The substance formed by 
this organ has only to pass into the blood-vessels to give rise to 
a saccharine condition of their contents; for, immediately it 
mixes with the blood it becomes transformed into sugar — a 
statement that may be easily verified by injecting it into the 
jugular vein of a living animal. I have repeatedly performed 
this operation on the rabbit and the dog. It rapidly gives 
rise to a strongly-marked diabetic condition of the urine, A 
little escape of the material belonging to the hepatic tissue into 
the blood whilst circulating through the liver, would rationally 
account for the trace of sngar spoken of as encountered in the 
circulation under ordinary circumstances. Such a view is not 
only in harmony with what has been shown to be the actual 
condition of the liver during life, but is strongly supported by 
what is observed as the result of disturbances of the circula- 
tion. 

In my communication to the Royal Society, I have given 
the particulars of eiperiments which show, that under violent 
struggling, or an interruption of the respiration, sugar makes 
its appearance to a considerable extent in the circulatory 
system. If blood be removed from the carotid artery imme- 
diately on exposing the vessel, it is ordinarily found, in a 
marked degree, more saccharine than if removed five or ten 
minutes after the operation has been effected. Now, in ex- 
posing the carotid artery, on account of its contiguity to the 
pneumogastric nerve, considerable struggling and disturbance 
of the breathing is ordinarily produced, and in this way the 
liver is submitted to compression, and its vessels to conges- 
tion. That obstruction of the respiration determines the pn>- 
dnction of sugar in the system is most easy of demonstration. 
In one experiment I removed some blood by catheterism from 
the right ventricle of a dog. The animal's nose was then 
iuufBed, so as to render breathing difficult, for half an hour, 
and thus occasion partial asphyxia. A second portion of blood 
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was withdrawn from the right ventricle. An KDalysia of the 
two specimeDB iudicnted only seventy-nine thousandths of a 
grain of sugar per cent, in the first, and twenty-nine 
hundredths per cent, in the second. These results will, I 
think, be admitted to accord with what we should expect 
under the view that has been taken, Compreasioa of the 
liver, as in violent struggling, will naturally tend to occasion 
an escape of the contents of the hepatic cells into the circula- 
tion. Agiun, during obstruction of the breathing, the right 
side of the heart becomes gorged with blood, and the whole 
venous system congested. By the retardation in the flow of 
blood, and the distension to which the liver is submitted, 
there is, I apprehend, produced an undue admixture between 
the contents of the liver-cells and blood-vessels. A transu- 
dation of liver material into the blood will immediately occa- 
sion the presence of sugar. 

Depletion of the circulatory system also gives rise to the same 
result as the opposite state of which I have just spoken. It 
has been shown by Bernard, and I have noticed it myself, 
that if an animal be bled to death, notwithstanding the first 
portion of blood that escapes contains scarcely a trace of 
sugar, the last ia pretty strongly impregnated with this prin- 
ciple. The explanation appears to me to be this. The removal 
of blood occasions a diminished tension of the vascular system, 
which favours the absorption of the fluids saturating or belong- 
ing to the tissues. There is, so to speak, a kind of drainage 
from the tissues of the body into the circulatory system, and 
with this drainage in the case of the liver, the special material 
found in this organ passes into the blood, and being imme- 
diately transformed into sugar, accounts for the phenomenon 
observed. 

The precise condition in diabetes, it must be admitted, still 
remains almost as obscure as ever. I have always thought that 
nothing much was likely to arise from investigations into the 
pathology uf this disetue until the physiology of the subject was 
placed upon a thoroughly substantial foundation. From what has 
been now disclosed, I venture to hope a considerable advance has 
been made, and that, with a few steps more, we may arrive at 
something definite regarding the nature of diabetes. I do not, in 
fact, despair of one day seeing our present obscurity cleared up. 
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The artificial diabetes produced by punctaring the floor of the 
fourth reutricle haa been considered by Bernard to result from 
an excitement of the hepatic circulation. My own recent ex- 
perience does not enable me to confirm this opinion, I con- 
sider, at present, on reriewing the whole of the facta before 
me, that in the artificial and idiopathic diabetea, from some 
defect in the functional performance of the procesaea of the 
liver, the substance naturally produced by it is incapable of 
reuating traneformation into sugar, as it does under normal 
circumstances. 

The influence the nersous system possesses in relation to 
thia matter has yet to be determined ; but the state of the 
liver in diabetes seems strictly to accord with that which is 
noticed when life has been destroyed. It has been sufficiently 
ahovn that a metamorphosis takes place immediately after 
death, which givea rise to the presence of sugar in the liver. 
Now, if an animal be killed by pithing, and the circulation be 
maintained by artificial respiration, the sugar produced in the 
liver is distributed throughout the system, and eliminated by 
the kidneys, so that in the course of an hour, or even less, the 
urine becomes exceedingly saccharine, apparently aa much so 
indeed as after the operation of puncturing the floor of the 
fourth ventricle. I may observe, that this same occurrence 
has been noticed by Bernard, after destroying the functions of 
tbe brain by a violent blow on the head, and also after the 
exhibition of the woorali poison. If what I have been in- 
duced to surmise should ultimately prove to be the natural desti- 
nation of the material which is transformed into sugar after death 
and in diabetes, the waste of adipose tissue which forma so 
prominent a feature of thia disease receives an intelligible in- 
terpretation. But I hope to be enabled to say somethii^ 
further on the subject of diabetes hereafter. 



DowcdDyGoOgIC 



INFLUENCE OF DIET ON THE LIVEB. 

Bi F. "W. PAVT, M.D., hosx>. 



We are indebted to the researchea of BemiaTd for the dis- 
CDVETy of the tubBtance ia tba licer which gives rise to the 
I»xidactioii of the sugar that we find io the orgao after death. 
He firrt noticed, that if the liver were completely deprived of 
tbe sugar it c(»itained a short time after death, by passing a 
ttream of water through its Tesaels, it was again fomid sac- 
efaarine some hours afterwards. It was this observation that 
paved the way towards the discovery of the sugar-forming sub- 
atmnoe ; for it was evident that something existed in the liver 
from which sugar was susceptible of fonuation. The next 
ttep was to eodeavonr to obtain this substance in an isolat'Cd 
s&ttCj and them to study its relations. Without ^ny other 
information than that applied by Bernard's first observation, 
I had myself separated the sngar-forming substanoe from the 
liver, and had noticed the infiuenoe of several chemical re- 
agents on its transformatioQ into sugar. I lay no claim, how* 
ever, for a moment, to the credit of discovering this aubctance ; 
for, whilst my own knowledge was in an exceedingly imperfect 
state r^arding it, Bernard had procured it, and described its 
more important prop^i:ie8, in his communications to the Aca- 
demic des Sciences de Paris of March 23d and June 29th, 1857. 

According to the opinion of Bernard, this substance a 
fbnned and aftnwards transformed into sugar during liiv. 
He hence has termed it the glucogenic matter of tbe liver, 
93us name is donbUess exceedingly appropriate after death 
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hns taken place^ and in certain unnatural states of tlie system. 
But, if sugar be not normally formed during life, aa has been 
hitherto believed, the term glucogenic necessarily conveys an 
erroneous impression to our miuds, vhen looked upon in a phy- 
siological point of view. We are giving a name, in fact, to a 
substance which implies a purpose to which the facts contain- 
ed in my other communication show it does not naturally 
administer in the living animal, or at least to a scarcely 
notable extent. From what I shall presently bring forward, 
sugar will be shown in reality to constitute a natural and most 
productive source of this material — a fact which, even taken 
alone, would induce us to look with suspicion upon the cor- 
rectness (physiologically speaking) of the term glucogenic, as 
applied to the body in question. Much as it may be desired 
to avoid the introduction of fresh names, yet I think, in this 
particular case, the new facts before us necessitate a change. 
Were I only to consult my own inclinations, I would suggest 
the term Bernardine for this substance, in deference to its dis- 
coverer. I fear, however, lest in adopting such a course, I 
might be departing too much from custom — lest such a term 
might be open to the objection that (as far as I am aware) no 
other body of a physiological nature is named upon a similar 
principle. I therefore propose to call it hepatine — a term 
which, whatever may ultimately prove to be the purpose of the 
substance during life, cannot convey an erroneous impression; 
and which, nevertheless, is strictly pertinent. What, then, I 
have referred to in my other communication as liver materiel, 
or — in speaking of it after death — as sugar-forming substance, 
will be understood to constitute that which I shall designate 
hepatine in the remarks I have now to make. 

This hepatine, which forms an abundant production of the 
liver, appears, from the application of chemical agents, com- 
bined with the use of the microscope, to be located in the 
hepatic cells. It is only present in a normal or healthy state; 
so that its formation alone maybe regarded as resulting from the 
exercise of a specific functional activity of the o^an. Being 
soluble in water, insoluble in alcohol, and remaining unaffected 
on boiling with potash, constitute properties by which it is 
easily separated from other materials. I will first mention the 
method I adopt for its extraction, and for estimating its 
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amouot in Ibe liver, and will then refer to the inSuence of 
diet on its production. 

The .most economical and easy method I know of for pro- 
caring hepatine from the liver in a tolerable state of puritj, is 
according to the following process. The liver of a recently 
killed animal is submitted to a stream of water passed through 
its vessels to wash away the sugar, and then cut into small 
pieces and thrown into a sufficient quantity of boiling water 
to cover it. After half nn hour's - boiling, the liquid is strained 
off through flannel, and the solid residue pounded in a mortar, 
and then boiled again for an hour or so, with a fresh and 
larger quantity of water, to dissolve out as much as possible of 
the hepatine. The liquid is now again strained off, and all that 
can be obtained by the use of pressure is collected. The liquids 
are then mixed together, and placed in an evaporating dish 
over a flame or fire. A scum soon begins to collect on the 
surface, which consists of hepatine. This is to be removed 
with a spatula or glass rod, and placed in a saucer or any 
other couvenient receptacle, to drain. As the liquid becomes 
more concentrated the scum forms with greater rapidity, and 
layer after layer having been successively removed, the quan- 
tity of liquid is exhausted until only a small bulk is lefl, which 
should be thrown away. The decoction of liver not only con- 
tains hepatine, hut also various impurities. It follows, there- 
fore, that the more concentrated the liquid becomes, the more 
exposed is the hepatine, which is removed as a scum, to con- 
tamination. The hepatine thus collected is heaped up into a 
mass and drained of as much fluid as possible. It is now of 
a soft, pulpy, or glutinous consistence, a sticky nature, and of 
a somewhat pale-yellowish colour. Spread out, and allowed 
to dry spontaneously, it forms a scmitran spa rent, hard, brittle, 
gum-like resinous looking body. From its mode of prepara- 
tion it of course is not perfectly pure ; hut still is sufficiently 
so to enable us to study its relations j and, indeed, for all pur- 
poses except the determination of its constitution. The most 
important point to be attended to is, that it should be devoid 
of saccharine impregnation. 

When a state of actual purity is required, the liver is boiled 
with a solution of potash, in which the whole disappears, and is 
dissolved. The hepatine is precipitated by alcohol, and after 
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repeated washings, re-so1utioD, re-boiliog with potasli, re-pre- 
cipitatioD, and neutralization of the alkali, to which it clings 
vith great tenacity, with acetic acid, it may be regarded in as 
pure a condition as it is possible to procure it. 

Founded on this process of preparation, is the method I 
adopt for determining the amount' of hepatine in difTerent spe- 
cimens of liver; and, as it is by this method that the 
results to be mentioned have been obtained, I will enter 
into dettula regarding it. A piece of liver, weighing about 
200 grains, is taken and reduced to a pulp in a mortar. 
About two thirds of its weight of caustic potash being 
added, the two are incorporated together, and then trans- 
ferred to a small porcelaine capsule. The pestle -and- 
mortar are thoroughly rinsed with a little distilled water, and 
these rinsings being poured into the capsule, furnish a liquid 
for solution to be eS'ected. By means of a strongish heat, 
boiling is kept up for about half an hour, at the expiration of 
which time not a vestige of liver remains, and a limpid, dark- 
coloured liquid is obtained. After cooling a little, this is 
poured, with the washings of the capsule, into about five Of 
six times its bulk of spirit — the re-distilled methylated ^irit 
is what I employ — and whatever hepatine is present is in- 
stantly thrown down as a white flocculent precipitate. The 
whole is placed aside for a few hours to allow the precipitate to ' 
subside, and the supernatant liquid, which is more or less 
dark coloured, according to the quantity of sugar that has 
been present in the liver, being drawn off with a pipette, a 
fresh quantity of spirit is added, and the precipitate well 
stirred, so as to remove the impurities that may be adhering 
to it. After the precipitate has subsidedj the liquid is again 
removed, and the process of washing is performed at leaat 
three or four times, in order to extract as much as possible of 
what is soluble. It is then poured on to a filter, and again 
washed till the spirit that runs through is perfectly colourless' 
— an operation which, from the form in which the hepatine 
is thrown down is readily and rapidly accomplished. All 
that remains, is to thoroughly dry and then determine the 
amount of the precipitate. The weight of the filter is coun- 
terpoised by placing another of the same size in th« opposite 
scale of the balance. 
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The residue thus obtnined eonsiBts almost eotirelj of 
Lepatine joined with a certain amount of potash, to which 
it clings with such tenacity that even after ledissolving in water 
and precipitation with epirit, it still remaius to a small extent 
coDtnminated, In the case of the largest precipitate of hepatine 
that I have jet obtained from a Hver, a portion of the residue 
on the filter was submitted to analysis, to estimate the actual 
amount of potash it contained. The liver which belonged 
to a dog that had been fed on a vegetable diet, yielded a 
thoroughly dried hepatine precipitate amounting to 25-3 per 
cent. ; 5*3 grains of this residue were taken and heated on 
platinum foil with the blow-pipe flame till nothing hut a white 
incombufitihle residue remained, which weighed I'l grain. 
This incombustible residue deliquesced on exposure to the air, 
and efl'ervesced on the addition of nitric acid, bo that it doubt- 
less consisted of carbonate of potash. Whether the potash 
became carbonated in the act of burning, or before, I am 
nuable to say, but presuming it to have existed as such in the 
precipitate, then nearly one fifth o£ the 35-3 per cent, residue 
will have been due to contamination with alkali. 

When the process is conducted as I have recommended, 
then the hepatine instantly falls upon the action of spirit, as a 
white flaky precipitate, which is easily washed on a filter, and 
' is not impregnated with a sufficient quantity of potash to 
render it moist on exposure to the air. But should the 
potash solution of the liver be placed aside, and left for some 
hours before it is poured into spirit, then the hepatine falls 
in combination with so much alkali that the character of the 
precipitate is altered. It is no longer white and flaky, but 
brownish<coloured, and so minutely divided that it takes a 
considerable time to subside ; and when collected into a mass, 
it forms a somewhat sticky material, which is most troublesome 
and diflicult to wash. It also has a tendency to adhere to the 
bottom of the glass vessel ; and upon being thrown on a filter, 
clc^a up the pores, and thus renders filtration tedious. It 
always remains dark- coloured, and when dried and exposed 
to the air, it soon becomes damp from the attraction of mois- 
ture. I have analysed this kind of precipitate, and have 
found it to contain from one half to a third of its weight of 
potash. Hence such a mode of procedure, which leads to 
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the formation of encb a precipitate, is especially to be 
avoided. 

Besides this contamination with potash, there is a minute 
quantity of a dark-coloured matter which also falls vith the 
hepatine. When the liver is boiled with potash, a limpid 
liquid is obtained, which placed aside, however, for some time, 
allow a a small quantity of an exceedingly fine brownish 
sediment to subside. Now this brownish sediment also de- 
scends when the potash solution is poured into spirit, and 
constitutes the ooly deposit where no hepatine is present. It 
differs from hepatine, not only in colour but likewise in taking 
an exceedingly long time to fall. When, for instance, a por- 
tion of liver devoid of hepatine is treated with potash and 
poured into spirit, no immediate precipitate is apparent, but 
the liquid presents a slight opalescence or turbidity, and at the 
end of some hours a email amount of an exceedingly fine 
sediment has collected. Keiice in performing the analysis, it is 
most easy to decide whether hepatine be present or not ; for, if 
present, it is instantly thrown down as a flaky precipitate by 
the action of spirit. When the amount of hepatine is small, 
the precipitate is slightly tinged with this brown matter, and 
dries of a fawo colour instead of white. But when the quan- 
tity of hepatine is large, the brown matter is in too scanty a 
proportion to affect its appearance, and it dries of a beautiful 
white. A separation is easily accomplished by the agency of 
water, and the hepatine may be afterwards thrown down, 
nice and white, by the addition of spirit. It seems to me, how- 
ever, that this further treatment is perfectly unnecessary, for 
the amount of contamination in this respect is so small that 
it cannot possibly interfere with the physiological deductions 
I made through the medium of this process. Indeed, this con- 
tamination would rather operate agaiust, than in favour of my 
conclusions, for its proportion is in a marked degree relatively 
larger in a scanty than in a copious precipitate. I mean, that 
where the quantity of hepatine is small, the error will be infinitely 
greater from the presence of this brown matter than where the 
quantity is large. In the 25-3 per cent, residue before referred 
to, 35 grains yielded only 05 grain, or one-fiftieth of its weight 
of this substance, the remainder of the precipitate consisting en- 
tirely of hepatine and potash iu the proportiona as I have stated. 
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or one fifth of the latter to four fifths of the former. The 
liver in question, then, furnished merely half a grain per cent, 
of this contaminating matter, which is perfectly insignificant 
when compared with the entire per centage of precipitate. 
Suppose a liver, howeTer, only to yield a precipitate of two or 
three per cent., then the half a grain per cent, of contami- 
nating matter will produce an infinitely larger relative aug- 
mentation of the residue than before. But, further, I have 
reason to believe the per centage of this brown matter even to be 
larger where the liver is poor than where it is rich in hepatiue. 

I will give a few instances shewing the amount of deposit 
yielded by the analysis, in specimens of liver, where, from a 
morbid state before death, no bepatine was present. In each of 
these cases there was no immediate precipitate on pouring the 
potash solution of the liver into spirit, but at the expiration 
of some time a minutely divided brown sediment subsided, 
which was washed, collected, and weighed. 

A dog that had been operated on to obtain some pancreatic 
juice, and that had succumbed on the third day afterwards. 
The liver contained neither hepatine nor sugar. On boiling 
with potash and treating with spirit, it gave 0'61 per cent, of 
a snuflf-brown deposit. 

A rabbit which had been unsuccessfully punctured to pro- 
duce artificial diabetes. From the injury to the nervous system, 
it had been unable to eat, but had lived till the seventh 
day after the operation. The liver submitted to the treatment 
under consideration gave I'OO per cent, of deposit, which con- 
sisted to a considerable extent of flaky scales of cholesterine. 

Another rabbit which had been punctured at the same time, 
which had presented a similar train of symptoms, and had 
even died on the same day. The liver, treated with potash and 
poured into spirit, yielded 2'07 per cent, of deposit. With 
regard to this case, I find it remarked in my note book that 
the sediment was but imperfectly washed from the obstruc- 
tion it ofiered to the process of filtration, and that the filter 
was deeply stained and seemed thickened when dry. 

A rabbit- which during a few days had become exceedingly 
ill-conditioned, and which was evidently in a moribund state 
when sacrificed. The liver furnished 1'95 per cent, of brown- 
coloured deposit. 

31 
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I have BQbmitted the ipleen, kidney, and wUte of e^ to 
the action of this process, and find them to behave in a similar 
way to a specimen of liTer where hepatine is absent. Boiled 
with potash, a limpid liquid ie procured, whidi, on being 
poured into spirit, does not produce ao immediate precipi^ 
tate, but occasioQB a slight opalescence or turbidity, and de~ 
termiues at the end of some time the settlement of a small 
qnantity of a sMnewhat fawn-coloured dep<wit. 

I hare entered into these partteulnrs, because I regard it of 
the utmost importance that we should hare before ns am]Je 
data regarding the nature and the precise value of the Uum&> 
lical indications of a process by which the results in thd 
forthcoming experimental observations have been obtainedi 
Although the whole of the precipitate that falls cannot 
strictly be accounted as hepatine, yet, bearing in mind that 
the error feom the presence of impurity in one analysis is re- 
peated in another, it is obvious that a fair result is arrived 
at. It is not the absolutely exact anaount of hepatine in 
a liver that our physiological researches render it necessary to 
obtain ; all that is required is a correct comparative represen-* 
tation of the amount in the different specimens that may be 
submitted to examiuation. Again, as wilt be seen further on^ 
our conclusioQB are dnwn from such strongly marked results, 
that an error of even a few units per cent, would not in the 
slightest degree ist^idate their substantiality. But, speaking 
from an experience of upwards of two hundred repetitions of 
this analysis on different livers, and specimens of the Bam« 
liver nnder different circumstances, the exta-eme unifbrroity of 
the figiues I have obtained leads me to look vritb the utmost 
confidence upon the accural^, even to a minnte extent, of the 
results that are afforded. 

It was during the prosecution of lay researches oa the 
subject of sugar that I was led to discover the facts to whidi 
I am about to advert, concerning the production of hepatine 
by the liver-~-facts, I believe, that will conduce to a considerable 
advancement of our knowledge in a physiological point of view, 
and likewise present important bearings in the practice of 
medicine, by supplying us with more definite principles Utaa 
we have hitherto possessed regarding the influence of diet va 
the liver. I have found that the size of this organ il to k 
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most astODishing extent influeDced by the kind of food that ia 
given ; and that the alteration it thus nndergoes is chiefly, if 
not entirely, due to the relative amount of hepatine present. 
I was first conducted to this point by examining if the quan- 
tity of sugar in the liver and blood of the dog alter death, 
were modified by the administration of a strictly vegetable 
diet. The proceaa I then adopted for determining the amount 
of sugar in the liver, was to remove and weigh the organ, and 
then pass a stream of water through its vessels, until its tissue 
was deprived of all the sugar it contained. About eighteen 
or twenty pints were generally used for this purpose; and 
after the exact quantities had been measured, a pint was 
taken and evaporated down to an ounce, in which the amount 
of sugar present was estimated. Now, in performing this 
proceeding after a vegetable diet, I noticed : first, that the 
liver was of a most remarkable size in comparison with what 
I had been accustomed to meet with under an animal diet ; 
and, secondly, that there wa^ such a quantity of a material 
present' — which on subsequent examination I found to be 
hepatine— in the liquid after iujectkm through the liver, that 
when it was in a concentrated state, a determination of 
the amount of sugar was rendered troublesome to efl'ect. I 
repeated this experiment^ and noticing a similar occurrence, 
then commenced a series of observations which I think clearly 
disclose a fact of much physiological importance that has re- 
mained till now unnoticed. 

From this series of observations, it will appear that the 
liver of the dog may be in a abort space of time doubled ia 
weight by a vegetable diet, and nearly so by an animal diet nitb 
whidi sugar is largely mixed. A» & strictly animal feeder, the 
liver of the dog, from an average of eleven examples, nearly 
equals half an ounce to every pound the animal weighs. 
Under a strictly vegetable diet the average proportion given 
by five examples exceeds an ounce to a pound ; whilst upon 
an animal diet mixed with an allowance of sugar, the figures 
which result from the four observationB I have collected, 
yield within a fraction the relative proportion of an ounce to 
every pound. An estimation of the amount of hepatine present 
was made in most of the examples, and the analyses show to 
what extent the production of this material is also influenced 
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by the natuid of the diet. The leading features connected 
with each obBerration are fumished] and it will be understood 
that in every instance the animal was sacrificed in a state of 
health. The observatioas are given in the order they occurred 
under the separate heads. And the dogs were taken just as 
they happened to be bronght to me, without any selection, 
except such as was absolutely needed for the vegetable and 
saccharine diet — many dogs utterly refusing to partake of this 
kind of food. Numbers are affixed to the observations, for the 
sake of facilitating the reference made to them in the remarks 
that follovr. The vreights employed were those of the avoir- 
dupois scale. The liver is given without its bile, and the dogs 
were weighed just befc^re bfe was destroyed. 



The Ltvbr of the Dog rNDEB a Diet of Animal Food. 

No. 1. A spaniel dog, fat, and in excellent condition. Kept 
for six days under my own observation on a good sized bundle 
of tripe daily. Fed at 11*30 a.m., and sacrificed about four 
hours and a half afterwards. Weight of dog 15J lbs. j weight 
of liver 7, ozs. 

No. 2. A smallish rough terrier dog, twelve days under ob- 
servation on a bundle of tripe a day. Fed at 8 a.ni., and 
sacrificed at noon by the destruction of the medulla oblongata. 
Weight of dog 12 lbs. ; weight of liver 7, ozs. 

No. 3. A mongrel dog, in good condition. A fortnight 
under observation on a bundle of tripe a day. Fed at 8-30 a.m., 
and sacrificed at 2'45 p,m. Weight of dog 1 1 lbs. 14J ozs. ; 
weight of liver 6^ ozs. Hepatine precipitate 8*29 per cent. 

No. 4. An average sized mongrel dog, in good healthy con- 
dition. Two days under observation on tripe. Not fed the 
day it was sacrificed. Weight of dog 15 lbs. 10 ozs. ; weight 
of liver 7|ozs. Hepatine precipitate 5*24 per cent. 

No. 5, A neariy full-grown terrier pup, which was rather 
thin, but, nevertheless, in a healthy-looking condition. Kept 
for four days under observation on tripe. Not fed the day 
life was destroyed. Weight of dog 11 lbs. ; weight of liver 
6 ozs. 
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No- 6. A terrier dog, which had been fed for several days 
OD tripe. Not fed the day it was sacrificed. Weight of dog 
11 lb. 15^ oza. ; weight of liver 6| ozs. 

No. 7. An ordinary sized terrier dog, rather thin, but ex- 
tremely lively. Had been kept for ten days on a diet of 
tripe — during the first six on one bundle, and during the last 
four on two bundles a day, which it ate with voracity. It was 
fed at 10 a.in., and sacrificed four hours and a half afterwards. 
Weight of dog 15 lbs. 5^ ozs. ; weight of liver ^ ozs. Hepatine 
precipitate 5*61 per cent. 

No. 8, A large healthy-conditioned mongrel dog. Had 
been under observation feeding upon tripe for fourteen days. 
At first a bundle a day had been given it, but during the last 
four days it was allowed an unlimited supply, and devoured 
three bundles the first day, four the second, five the third, and 
two and a half the fourth. It was sacrificed by pithing five 
hours af^er taking the last meal mentioned. Weight of d(^ 
24 lbs. 4^ ozs,; weight of liver ll|ozs. Hepatine precipitate 
8'45 per cent. 

No. 9. A spaniel Aog, restricted for six days to tripe, one 
bundle a day. Fed at 10 a.m., and sacrificed five hours 
afterwards. Weight of dog 14 lbs. 9i ozs. ; weight of liver 
7f ozs. Hepatine precipitate, 4'88 per cent. 

No. 10. A dog of the Skye terrier breed. Kept for more 
than a month on a bundle of tripe a day. Fed at 10'30 a.m., 
and sacrificed at 4 p.m. Weight of dog 17 lbs. ; weight of 
liver, 8j oza. Hepatine precipitate, 10*95 per cent. 

No. 11. A three parts grown pup. Kept for six days under 
observation on tripe ; sacrificed five hours after a meal. 
Weight of dog 9, lbs. ; weight of liver 7^ ozs. Hepatine pre- 
cipitate, 6'94 per cent. 
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the WeiffM of the JAver jn the foregoing 
Examplet on a Diet of Animal Food. 
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The average of eleyen examples, indiscriminately taken, of 
dogs that had been restricted for some days prior to death to &a 
animal diet, thus gives to the liver a weight equal to the IrSOth 
part of the animal. On casting the eye through the list, it 
■will be seen that in neither instance is there any very striking 
departare from this average, except perhaps in No. 11, which 
ooosiated of a three parts grown pup. But even here, where 
the highest proportion I have yet met with is yielded, the 
weight, as will be shortly apparent, falls very far short of 
the average, after a vegetable diet, or an animal diet with the 
addition of sugar. 

Under a morbid state of the system, where neither hepatine 
nor sugar is found in the liver after denth, the oi^an in the 
only two instances that I have specially examined, presented a 
■till less comparative sise. In one, a dog that died on the 
third day after an operation had been performed, which in- 
volved the exposure of the peritoneal cavity, the weight of the 
animal was 13 lbs., that of the liver 6 ozs. Relative weight of 
liver to animal l-35th. In the other, a healthy dog was 
killed in the course of a few hours by the injection of 
200 grains of carbonate of potash in solution into the stomach. 
The weight of the animal was 17 lbs. IS ozs., that of the liver 
7i ozs., which gives to the latter a proportionate weight of 
]-39th part of that of the animal. 
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Looking now to the atnaunt of hepatioe present, I find the 
analyses I haye made to yield the foUoving results. I have 
before referred to the proceis I adopt for the determinatioa of 
this material, and have stated that the hepatine precipitate 
which is collected iSj to a certaia esteat> contaminated with 
potash, and to a alight extent with a brownish material, which 
plso falls on pouriug the potash nlutton of the liver into 
spirit. In addition I may say, that from the rapidity with 
which hepatine passes into sugar after death, espeoially if the 
liver be maintained at an elevated temperature, it is neceasaiy 
that the examination should be conducted as near as possible 
under the observance of similar circumstances, to arrive at a 
fair comparative estimate of the amoont of hepatine in different 
Bpecimens. This ptnnt did not formerly strike me with the 
full force it demands. Hence a few of my analyses in the 
foregoing examples are &om this cause rendered objectionable, 
and are therefore »oIaded from the subjoined table. In all 
the foilotomff results, however, which are brought forwai^ to 
serve for affording an average, the same conditions have bem 
as near aa possible throughout observed. In each case the 
liver was removed from the animal immediately after death, 
quicldy wetghed, and the examination immediately commenced. 

?VUe Aomng the rehiive amount of Hepatine in the lAver 
after an Animal Diet. 
fn Ex. 3. The liver yielded 8-29 per eeaX. of hepitine pMd[utate. 



A dog, not included ia the preceding: \ 
examples, ■• the wdght of the Km coirid 
not be determiaed on aecouiit of the in* I 

jectioa ofaptrtofiCwithcitncidd. Tbe > 5'44 „ „ 

aniBHl bed been kept for levenl days on t 
tripe, and bad been fed at 10 ■.»!., and 
ucilGced Bt i p.m. The liver yielded . ' 

Average per-centage of hepatine preupitate yielded in the 
shove eight observations 6*97. 

In the oxamples to which the abov« onalyBeft refer, a Twwty 
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is presented as regards the amount of food giTeo, and the 
time since it had been taken previous to death. But I cannot 
trace that these circumstances, within the limits noticed, pos- 
sess any bearing of consideration. In example No. 10, the 
liver was exceedingly rich for tin animal diet, giving upwards 
of two-and-a-half per cent, more of hepatine precipitate than 
in the highest of the remaining examples, and four per cent, 
above the average of the eight. The organ itself was about 
the average proportionate weight ; the dog presented an ordi- 
nary condition, and had been fed for a considerable time on 6 
bundle of tripe daily. The only point of note regarding ii 
is, that about a fortnight previous to being sacrificed, lactic 
acid was to a large extent injected into its system through 
the jugular vein, from the effects of which, however, it had 
never manifested the slightest disturbance. In examples 
Nos. 7 and 8, the animals were specially fed, to determine if 
an allowance of food beyond the ordinary quantity would 
occasion an increase in the size of the liver and the amount of 
hepatine present. The observations show, that it does not to any 
eigniiicant extent. In No. 7, two bundles of tripe daily were 
given during the last four days before death ; the liver was only 
slightly above the average size, and the per centage of hepatine 
precipitate yielded was 561. In No. 8 the animal was allowed 
its full tether, and the quantity of tripe devoured was truly 
enormous; the liver was under the ordinary size, and the 
amount of hepatine precipitate furnished was 8-45 per cent. 

The following results refer to the instances in which the 
analyses were open to objection, and which were therefore 
excluded from the preceding list. In example No. 2, the liver 
was left iu the body of the animal for two hours and a half 
before it was examined. The abdomen, however, had been 
opened, and the liver exposed to the air. The per centage of 
hepatine precipitate was 3*37. In No. 5, which was about a 
fuU-grown pup, the liver had been left in the animal for ten 
minutes, and then removed, but not examined for the space of 
two hours. The per centage of hepatine precipitate was 3-5. 
In a dog not hitherto mentioned, which had existed for some 
mouths with a gastric fistula, and which during the last few 
weeks had been badly nourished, from the escape of food 
through the opening, but was otherwise uua&cted ; the liver 
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examined imraediately after the sudden destruction of life by 
pithing yielded 3*57 per cent, of hepatine precipitate. 



The Livee of the Dog undee a Diet op Vegetable Food. 

The following are the particulars conceraiag the examples 
1 have collected of dogs specially restricted to a vegetable diet. 
I will continue to number them consecutively from where I 
previously left off. 

No. 12. A good sized healthy dog, with the bull-terrier 
breed about it. Kept upon a diet of barley-meal and boiled 
potatoes, which it ate freely, for thirteen days. It was 
sacrificed four hours after being fed. Weight of dog 17|lb8. ; 
weight of liver ] lb, 3^ ozb. 

No. 13. A spaniel dog. Restricted to a diet of barley-meal 
and potatoes for nine days. It was in an exceedingly good 
condition, and appeared to have been getting fatter under this 
vegetarian mode of life. Fed at 8'30 a.m., and sacrificed six 
hours afterwards. Weightof dog lljlbs. j weight of liver ISJoza. 

No. 14. A spaniel dog, tbat had seven days previously been 
submitted to the operation of exposing the jugular vein to 
collect and examine the blood, after the introduction of 150 
grains of grape sugar into the stomach. An exclusion to a 
diet of barley-meal and potatoes had been commenced a couple 
of days prior to this. It ate but little, however, appearing to 
dislike it. In this way it continued for five days, at the end 
of which time it looked considerably thinner. Some bread 
was now added to the other kind of food, and it then began 
to eat pretty well, and to exhibit signs of improvement, and in 
four days' time, when it was sacrificed, seemed in an ordinarily 
fair condition. Food was given to it in the evening, which it 
ate during the night. A fresh quantity was given to it again 
at 10 in the morning, of which, however, it would not take 
much. Life was destroyed three hours and a half afterwards, 
by pithing. Weight of dog 16} lbs. ; weight of liver ll|ozs. 
Hepatine precipitate estimated one hour and a half after, 9'87 
per cent. 

No, 15. An oldish spaniel dog, with rather an abundant 
development of adipose tissue. Commenced with barley-meal 
and potatoes, which it ate well for three days. But it then 
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BEGioed tirad of sluA refasod thia food. 9ome bread was there- 
fore addedj &nd with the deiired effect, it nov readily da- 
voured what was given to it, and coDtinoed doing so for four, 
days, when it was sacrificed, having eaten largely three hoora 
previously. Weight of dog 18 lbs. 10 obs. ^ weight of liver 1 lb. 
12 OZH. Hepatiqe precipitate 25*30 per cent. 

No. 16. An ordinary nixed spaniel d(%, that had been for 
eleven days kept on bread and boiled potatoes. It had 
readily taken to this hind of diet, and was sacrificed four honrs 
after lottd had bean given to it. Weight of dog 1 7 lbs. 5^ ozs. ] 
weight of liver 12j osa, Hepatine precipitate 16*53 per cent. 

Tattle showii^ the Weight of the lover t» the foregoing 
Exmnpleg under a Diet of Vegetable Food. 

Wdght aCiof. UitaMe wrigU oT hitr. TtdatJTe vaihl ot [irei to 
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Taking the aggregate of these fiye examples, the liver of the 
dog under a vegetable diet more than equals jo ounces the 
number of ponude tlie animal weighs. In Nos. 12 and 13, and 
atill more especially in Ko. 15, the liver wa4 of eaormous com- 
parative siae. On opening tbe abdomen I waa immediately 
and forcibly struck with the ^i^e appearance the organ 
presented, And, in looking back upon my past experi^koe, I 
may positively state that I have never seen anything at all 
approaching it in the dog under a diet of animal food. The 
average proportion the liver holds in the five cases, is l-15th 
the weight of tbe body, whilst it will be remembered the 
average proportion in the eleven cases uqder a^ animal diet 
was l-30tb, OF exactly double. 

Not only does it thus appear that the me of the liver in 
the dog is materially increased by the administration <^ a 
vegetable diet, but from the analytical results to be subjoined 
the increase seems especially if not entirely due to the relative 
amount of hepatine present. In Nos. 12 and 13 the aototl 
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quantity of hepatiiiB was not determined, bafi I dm ena^d to 
Bt&te that it was exceedingly large, for it was from these 
instances that I was first led to notice the point in question. 
A stream of water had heen passed thrqugh the ressels of the 
liver to carry out the sugar, for thp purpose of estimating the 
amount that vas present. The vater issued so strongly chitrged 
with hepatine as to be unmietakeably and widely different in 
appearance to anything I had ever before witnefsedi nptwitliT 
standing I had at that time subjected upwards of twenty livers 
of d(^ that had been kept upon an animal di^ to a similar ' 
treatment. It is the property of hepatine when diaaolved in 
water to g^ye an opalescent or milky appearance to the liquid, 
80 that its presence or absence, and even its relative amoaot, 
pan be thus roughly estimated. In these two casqs, notwith* 
standing the quantity of water passed thfvugh the liver 
amounte4 to nearly twenty pints, yet it was po opaquely-white 
that it had nearly the appearanqe of a fair specimen of milk. 
In No. 14> the animal did not tajte kindly to the diet 8Up|;di«d, 
and the per centage of hepatine named is lower than it 
fairly should be, on account of the liyer not haying be^n aub< 
mitted to analysis till about an hour and a half after dea^. 

eiceedingl; '■'S'l but the mctnal amoaat nof 

14. The HvBr yielded 9'8I per ceDt. of hejietine precipttite i 



fnot eiuninad 

e i tUI U liour 

l after de*th. 



Average amount of hepatine precipitate given by the three 
livers examined^ 1723 per cent. 

It is reasonable to presume that these striking results — 
that this striking inprease in the weight of the liver, and the 
per centage of hepatine present under the influence of a 
vegetable diet, may be justiBably ascribed to the saccharine 
and amylaceous constituents in this Iciud of food. Indeed, 
as starch is converted into sugar in the alimentary canal, we 
may legitimately go further, and premise, that it is from 
sugar in reality that the extra amount of hepatine is pro- 
duced, which gives to the liver its extra sise. It need not be 
left, however, to a matter of inference only, for the following 
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observations oa the adaiinistr»tioii of sugar with animal food 
speak in the most forcible language that can be desii'ed. 
The sugar employed in these observations was the common 
moist or cane sugar which is consumed for domestic use. It 
is not often that dogs are to be found disposed to take this 
substance; except, perhaps, such fancy ones as from habit 
have acquired a taste for it. As these, however, are not the 
animals ordinarily encountered in a physiological laboratory, 
Tarious devices had to be resorted to, in order to effect a 
deception. The plan I fonod to succeed the best, was to 
introduce the sugar into the interior of the small gut, of which 
the bundle of tripe is chiefly composed, thus making a kind of 
sugar sausages, of moderate length, and sometimes tied at 
either end. Even thus arranged, I could scarcely meet with 
a grown-up dog that would touch it ; or at the most, eat it to 
more than an exceedingly limited extent. But with young 
dogs the deception proved of more avail, for these usually 
bolted what was thrown to them, without stopping to examine 
it, or to inquire into the taste of its contents. The following 
' are the examples I have gathered. The numbers affixed are 
continued on from those belonging to a strictly vege- 
table diet. 

The Liter op the Doo dndeb a Diet or Animal Food, 
WITH AN Admixture of Suqak. 

No. 17. A nearly full-grown mongrel dog. Fed for eight 
days on sugar and a bundle of tripe a day. At first one third 
of a pound of sugar was given it daily, but after three or four 
days it showed a diaiuclination for food, vomited once, and 
had bilious diarrhcea. The quantity of sugar was reduced to 
a quarter of a pound daily, and with this amount it devoured 
what was given to it voraciously, and seemed now decidedly to 
acquire a fatter and better appearance. It was fed at 8'30 
a.m., and sacrificed at 2 p.m. After death a little urine was 
collected from the bladder, which gave a strong saccharine 
reaction with the Barreswil solution. Weight of dog lOlba. 
3 ozB. ; weight of liver 12 ozs. Hepatine precipitate 12*80 
per cent. 

No. 18. A youngish dog. Fed for nine days on a bundle 
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of tripe and a quarter of a pouad of sugar dailf. At first it 
had eaten its food with great voracity, but during the latter 
feir days it presented signs of diataate for the sugar. Still, 
however, with a little management, the full daily allowance 
was consumed. It required about an hour's coaxing to get it 
to take the whole of its last meal. Four hours afterwards, its 
life was destroyed by pithing. There was scarcely any urine 
to be procured, but what there was gave no saccharine re- 
action. Weight of dog 11 lbs. 14 ozs.; weight of liver l^oza. 
Hepatine precipitate 17-53 per cent. 

No. 19. A middle-aged dog. Fed for eight days on a 
bundle of tripe and a quarter of a pound of sugar per diem, 
which it ate without difficulty. It was fed at 830 a.m., and 
sacrificed five hours and a half afterwards. The urine gave 
a slight reaction of sugar. Weight of dog 17 lbs. llozs. ; 
weight of liver l(^oza. Hepatine precipitate 13'33 per cent. 

No. 20. A young dog, not quite full-grown. Fed for five 
days on a bundle of tripe and a quarter of a pound of sugar 
daily. It devoured its food with great readiuesa, and at the 
end of the five days presented a most decided improvement in 
appearance, looking now considerably broader across the loins 
and better-conditioned than before. Previous to this diet 
being commenced, it had seemed quite thin and poor than 
otherwise. Its life was destroyed four hours and a half after 
it had been fed. The urine gave a strong reaction of sugar. 
Weight of dog 12 lbs. ; weight of liver, 13J ozs. Hepatine 
precipitate 1587 per cent. 

Table showing the Weight of the lAver in the foregoing Examples 
on a Diet of Animal Food with n» admixture of Sugar, 

Weight of doc. Abnlutc weiEht of liver. Bdabve neiiiht of liver to 

No. ifts. oil oil. immel. 

Bi.17. .., 10 3 ... 12 ... 1.131th. 

„ 18. ... 11 1* ... 12} ... l-UJth. 

„ 19. ... 17 11 ... 10} ... l-26lh. 

„ 20. ... 12 ... 13i ... l-Uth. 

Total 51 12 49 l-16itb. 

The average relative weight of the liver to the body in 
these four dogs bears a close approximation to the average of 
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the fire under a vegetable diet. In example 19, the relative 
weight of the liver etonds in marked contratrt by the side of 
the others, and this brings down considertibly the average on 
the four, which otherwise would have been greater than was 
even afforded by a diet of strictly vegetable food. 

The amount of hep^ine preaent is in each case greatly in 
excess of what has been ndticed after a pUrely animal diet, and 
neatiy accords with that which reeiilted frotn the influence of 
vegetable food: 

Tabu shiavjing the amoiint b/ liepatine Precipitdte fiimished bjj 
the lAver qfter a Diet of TVipe and Sugar. 

In Ei. 17. 1U liver jMitd 12-80 p«r cent, of faepatine precipitste. 

I, „ 16. „ 17-SS 

i, ,. 19. „ 12-33 

„ „ 20. „ 15-57 

Atenge lunonnt of faepatiiie piecipittte yielded by tfaa four Ittera 14-& per dal. 

it ought Dot to escape our observation that in the three 
instaQces, in which after the administration of sugar the liver 
presented such a ituge comparative aiE«, the animals were 
scarcely full grown. In no subjett, perhaps, bO much as in 
physiology, is it requisite to t^fl the widest possible view of 
evory question, and to be constantlyalive to the fallacies that may 
occur jrom the slightest modification in an experiment. The 
liver might be natural in the pup and, independently of the in- 
gestiou of sugar, of the sise above noticed, unless we had found 
to the contrary. I believe the liver really to be, ordinarily to a 
slight extent, relatively lai^er in the young than in the grown- 
up dog; but the diSerenCe le very &ir indeed from eucb as 
wonld account for the fact that has been observed. I took 
some trouble to obtain the pup which formed example No. 11. 
It was in a perfectly healthy condition, and had been fed on 
tripe alone for some days before it wss sacrificed. Its Liver 
stood as high as the l-Slst part of the weight of the body, 
which is the largest proportionate size met with under that 
category. But if this be compared with the results given in 
the cases of the young dogs that were fed with sugar, 
the di£Ference is exceedingly striking. In these the liver 
equalled the l-ISjth, the 1 -l^tb, and the I-14th part of the 
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Weight of the animiil-— proportioasj it will be obnerVedj wbicli 
present tlie eloseet Rpproximatiou to each other, and which 
give an average Of the l-14th ftir the three. Id example 
No. 5, bIbo, we have another instance of a young dog that had 
been ftd upon tripe ; but here the liver scarcely comes up to 
the average of the list to whic^ it belongs. As regards the 
amount of hepatine present, this material was found in even 
the lowest of the foUr analyses after the administration of sugar, 
to be nearly double the average of those belonging to it strictly 
animal diet. 

Besides the effects above mentioned, which teauU from th« 
admixture of sugar with the animal food, the liver likewise 
presents an alteration in its physical appearance. Under ftn 
animal diet it is comparatively firm and fleshy, requiring eon- 
Inderable force to break it down between the fingers. Under 
the influence of the addition of sugar to the food, it becomes 
exceedingly soft, and is readily cmshed by a very slight 
pressDre. It gives one the idea of being swollen, uid made 
Soft. Its colour, also, has a decided tinge of pink. The bile 
I hAve noticed, too, of e much paler yellow than after a purely 
animal diet. There is another fact, 1 have in each Case 
observed, after the administration of sugar, but which I do 
not at present attempt to account for^ namely, that Feyer*s 
patches> and the solitary glands of the intestines, especiidly 
the cOicam, nndergo '% most marked enlargement, and present a 
detnded appeatanoe of greater vascularity than ue,\a\. These 
Btructares may be naturally more developed in Uie pop than 
in the grown-up dog ; bat in the pups I have examined I hav« 
never seen anything approaching the ccmdition I am alluding 
to. In three out of the four cases, as mentioned in the 
particulars, the allowance of sugar that was given commosi- 
cated to the urine a saccharine quality ; and it is worthy of note 
that, notwithstuiding cane sugar was administered, it was the 
reaction of grape sugar that was obtained in the urine. 

I have made several observations on the amount of bepatioe 
in the rabbit, and the relative nm of the liver. In these 
observations I have met with the greatest v«iety, whidi I 
attribute to the sickly condition in which Lond<m rabbits ore 
too often found. I frequently notice on buying a number of 
rabbits, that although th^ may appear strong kbA. Uvriy at the 
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time, yet, after keeping them a little while, they begin to di& 
off; and on examining them after death, their livers are found 
extensively diseased, and pervaded with entozoa. To obtain a 
a representation of the condition of the perfectly hedlthy liver of 
this animal, it will be necessary to procure some strong and 
vigorous rabbits from the country, and sacrifice and examine 
them immediately. Meanwhile I may mention the leading points 
of what may be taken as an average sample of those that 
have occurred under my notice. In looking at the relative 
weight of the liver in the rabbit, it must be especially home 
in mind how large a quantity of perfectly estraneoua matter 
is estimated with the weight of the animal. The intestinal 
canal is exceedingly long, and the contents, especially of the 
stomach and the very large caecum, exceedingly bulky. The 
stomach and intestine, in fact, with their contents, in the two 
instances that I have specially noted, have equalled the l-5th 
and the l-64th of the weight of the body. In the Ao^ the 
proportion is very much less. lu one dug that had been kept on 
a vegetable diet, the alimentary can»l and its contents consti- 
tuted nearly the l-8th part of the weight of the animal ; whilst 
in another that had been well fed on an animal diet, the 
proportion was only the 1-lOth. 

Observation. — A rabbit in gOod average condition. Weight 
of animal 5 lbs, 3 oza. ; absolute weight of liver 3| ozs. ; relative 
weight of liver l-34th. Hepatine precipitate 75 per cent. 

Observation. — A rabbit in a poor condition, but lively and 
otherwise apparently well. Weight of animal 3 lbs. 15 ozs. ; 
absolute weight of liver ^ ozs. ; relative weight of liver 
l-24>th. Hepatine precipitate, 6'69 per cent. 

Observation. — A rabbit in a strong and apparently healthy 
condition. It had been submitted to the operation of injecting 
sugar into the circulation through the jugular vein, and was 
sacrificed about an hour afterwards, the injection having pro- 
duced no sensible disturbance. Weight of animal 7Slbs. oz. ; 
absolute weight of liver 3^ ozs. ; relative weight of liver l-33d. 
Hepatine precipitate 3'16 per cent. 

Observation. — A rabbit, as near as possible to all appearances, 
in a similar condition to the last. It was also submitted to a 
similar operation, and sacrificed about the same time afterwards. 
Weight of animal 5 lbs. 11 ozs.; absoluteweight of livei3^oz8.; 
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relative weight of liver l-28th, Hepatine preciptate 13*59 per 
cent. 

Quite recently I have performed a couple of experiments 
on some rabbits. The results are most strikingly corrobora- 
tive of the deductions I have dravn from the observations on 
the dog. 

Id the first experiment, I took a couple of about half-gronn 
rabbits, as near as possible resembling each other. One I 
kept without any food at all, whilst the other naa fed daily for 
three days with an ounce of cane sugar, and an ounce of 
starch made into a semifluid mass with water,, and injected by 
means of a tube passed down the cesophagus into the stomach. 
On the fourth day au examination was made as to the relative 
weight of the liver and the amount of hepatine present. 

The rabbit which had received no food. "Weight of animal 
lib. 14oz&. ; weight of liver 1 ozs. Amount of hepatine pre- 
cipitate 1'4 per cent. 

The rabbit which had been submitted to the diet of starch 
and cane sugar. Weight of animal 1 lb. 14^ ozs. ; weight of 
liver 2| ozs. Amount of hepatine precipitate 169 per cent. 

In the second experiment two full-grown rabbits were taken, 
also as near as possible resembling each other. One was kept 
entirely without food ; the other was fed in the same manner as 
the above, with one ounce of starch and three quarters of an ounce 
of grape sugar daily for three days. On the fourth day both 
animals were killed, and an examination made. I noticed in 
this as in the preceding experiment) that the hver of the fasting 
rabbit was dark-coloured and of a somewhat fleshy consistence, 
whilst the other was exceeding pale in colour, and so soft as to 
be almost pulpy. 

The rabbit which had received no food. Weight of animal 
SIba. 1 oz. J weight of liver l|oz. Amount of hepatine preci- 
pitate 1'3 per cent. 

The rabbit which had been restricted to starch and grape 
sugar. Weight of animal 3 lbs. 4 ozs. ; weight of liver 2$ ozs. 
Amount of hepatine precipitate 15*4 per cent. 

It is not my inttention at present to enter into a con- 
sideration of what naturally becomes of the hepatine during 
life. One fact may be regarded as certain from what has pre- 
ceded — ^that hepatine is not naturally formed for the purpose of 
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tniisf<»rmatioD into Bugar. It does not itsdf escape as lie- 
patioe from the liver ; and the only likely channels of exit 
for the product of its metamorpho^, are throogh the he- 
patic reioa of biliary passages, for it is Karcely probable that 
the lymphatics cau be sobsemeDt to this parpose. From what 
I have seen, I antidpate that onr attention will have to be 
spedally directed to the bile and to the prodnction of bt — a 
material which the eridence of obsenation leaves no doubt 
mnst be la^;ely manufactured, particularly under certun kinds 
of vegetable food, in the animal ^stem. I believe onr know- 
ledge to be exceedingly imperfect concerning the bile, and 
that one of its chief purposes in the vegetable feeder is com- 
paratively passed over in insignificance. Certain it is, that 
the constitution of the bile widely differs, even in diff««nt 
members of the mammalian class. The bile of the rabbit 
and the dog I may cite as an illnstnttion of this &ct ; the 
former leading to the production of a strongly chylous or 
milky appearance, from the precipitation of a white matter, 
when treated with the acid liquid derired from the stomach, 
or with a drop or two of the acetic or any other acid ; whilst 
the latter gives no appreciable change upon being submitted 
to a similar treatment. 

Hius much may be stated regarding the transformation of 
hepatine — that a total disappearance from the liver may lie 
effected in a very short time, and, it is important to remark, 
without any sign whatever of the production of sdgar. Any- 
thing seriously disturbing the fiiuctions of life cauBes.the liver 
to be free from hepatine. It is seldom foand in the liver of the 
human subject, because a morbid state of the system has 
existed previous to death. I may refer to the following ex- 
amples to show bow soon the liver may be deprived of its 
faepatiiib. 

A strong healthy rabbit was oiled on its snrfiw6, and ex- 
^K>8ed to a degree of cold that occamoned its death in four 
houn. Ko hepatine existed in the livef, and not a trace of 
sugar was to be found ita the live^ or blood. 

Anothet fiill-grown and vigorous^looking rabbit Was aitnilarly 
treated, and exposed to boM fh>m thb effects of Ifhich it died 
m t#o hours and three qtutttetv. No ItepktiAe Ms to be diA- 
'^ovettA Ml the fiver after deaitli. 
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If the cold he such as to produce death with mnch greater 
rapidity than in the preceding iustaucea, then hepatioe is found 
to be present in the liver. A half-grown rabbit, which presented 
a fair conditioned appearance, was oiled on its surface and at 
once exposed to great cold, combined with the effects of a 
strong current of air. In thirty-five minutes' time it appeared 
almost dead, and would probably have died in the course of 
a few minutes. The liver gave 10*79 per. cent, of faepatioa 
precipitate, 

In a healthy dog into the gtomach of which I had injected 
200 grains of carbonate of potash diseolred in two ounces of 
water through an (Esophageal tube about an hour after a 
meal, the liver was found entirely devoid of hepatine, and a like- 
wise of sugar after death. The animal, when I left it in the 
evening after the operatioo, did not appear to )>e in anything 
approaching a dying state. It had, however, auccumbed during 
the night, and was found stiff and cold the next morning. 

The properties that hepatine possesses are exceedingly 
marked and characteristic. When pure, it is a neutral, 
colourless, tasteless, and inodorous (solid) substance, apparently 
unsusceptible of Rssuming a crystalline form, and when preci- 
pitated with spirit presenting an amorphous granular i^ipear- 
ance under the microscope. Its physical appearance differs 
according to the mode of preparation that has been adopted. 
The scum which collects on the surface of a solution of hepa< 
tine heated to evaporate down, dries into an exceedingly brittle, 
semi-transparent, gum-like or resinous-looking body. In this 
state it also resembles gelatine, but is much less tenacious, 
and easily separates from the surface on whic^ it driee. Wheo 
thrown down from its aqueous solution by alcohol, it Mis as a 
white flaky precipitate, which soou subsides. And if this 
white precipitate be quickly dried, an opaque, white, friable mass 
is the result, which is easily reduced to a powder ; but, if 
tiowb/ dried, the particles seem to run or cohere together, and 
thus to form a hard, semi-transparent material, which is much 
more difficult to powder. It does not attract moisture from 
the air, but is soluble to an exceedingly luge extent in water, 
although the process of solution occupies a considerable time 
before it is perfectly effected. When moist or in aqueous ao- 
lution, it soon becomea mouldy on the surface vptm being ez- 
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posed to the air. The moderately concentrated solution pre- 
sents an exceedingly milky appearance, which requires a very 
large quantity of water to remove. In an exceedingly con- 
centrated state, however, it loses its resemblance to milk ; so 
that, on evaporating a moderately dilute solution of hepatine 
to a highly condensed consistence, it gradually clears until it 
has become nearly transparent. On thus evaporating its so- 
lution, the hepatine is continually collecting in the form of a 
scum on the surface, and also to a certain extent accumulating 
on the bottom of the evaporating dish. Its insolubility in 
alcohol, and its power of resisting the action of a boiling solu- 
tion of potash, are properties that have been made use of for 
effecting its quantitative determination in the liver. It is 
thrown down as a flaky precipitate, when, in a concentrated 
state, it is poured into glacial acetic acid or into a saturated 
solution of sulphate of soda. By dilution with a little water, 
however, the precipitate is in each case rapidly re-dissolved. 
. Its reaction with iodine is exceedingly marked, and corresponds 
to that of dextrine, producing a wine-red or deep blood-red 
colour, which approaches to black when strong solutions are 
employed. 

One of the most striking features of hepatine is its extreme 
susceptibility of transformation into sugar. Boiling for a short 
time with the sulphuric or nitric acid, and contact with animal 
substances that are capable of acting as ferments, readily 
effect this change. The saliva, the blood, and the tissue of 
the liver, all act with great eaergy in this way, especially at a 
moderately elevated temperature; hence the production of 
sugar in the dead liver, and even in the liver which has been 
.deprived of its blood by a stream of water passed through its 
vessels. What I regard as an extremely interesting and pos- 
sibly important fact, is, that contact with the saliva at the tem- 
perature of about 100° leads to an almtwt instantaneous pro- 
duction of sugar, when the solution of hepatine is neutral; 
but, if a drop or two of either an acid, alkah, or a carbonated 
alkali be added, the change is to an astonishing extent inter- 
fered with. The hepatine which is precipitated by spirit from 
a plain decoction of the liver is acted upon with great rapidity 
by saliva, whilst the hepatine which has been precipitated from 
a potash solution of the liver, and which always carries down 
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a little of the alkali with it, ofiera Buch resistance that nothing 
more than, aa exitremely tnrdy conversioa into sugar takes 
place. Neutralised, however, with just a sufficiency of acid 
for the purpose, and the change is immediately effected, whilst 
if too much acid have been added the action is agttin checked 
or retarded. Seeing that the transformation of hepatine into 
sugar takes place so instantly and so largely upon the destruc* 
tion of life, it is reasonable to presume that it always natu- 
rally exists in contact with materials which roust have a con- 
stant tendency to act as ferments. The point that has yet to 
be learnt is the precise nature of the circumstances that check 
during life the change into sugar. For the solution of this 
question, it is probable, muoh more extended observation will 
be required. But, in the meantime, we cannot fail to look 
with iotereat upon the fact, that so slight a cause as the 
presence of a trivial amount of acid or alkali is sufficient 
almost completely to prevent the action of saliva in effecting 
a transformation into sugar. It may be just thrown out as a 
possible conjecture, that the hepatiue is in a state probably of 
combination during life which enables it to resist the tendency 
of ferments to chnnge it into sugar ; but that with the destruc- 
tion of life, this state is no longer maintained, and then its 
saccharine metamorphosis ensues. 

I am ignorant at present of the exact constitution of hepa- 
tine, but, upon the authority of Bernard, it is a body destitute 
of nitrogen. I have conducted some analyses with the view 
of determining the relation of loss and gain that accompanies 
the disappearance of hepatine and the production of sugar. 
The following are the results I have obtained. In the first 
three determinations, a part of the liver was instantly after 
death thrown into a freezing mixture, whilst the other was 
allowed to remain some minutes in the animal. The freezing 
mixtupc checked the transformation of hepatine, which was 
taking place in the specimen where the temperature had not 
been lowered. By making an analysis of the two portions, 
the data are given for estimating the amount of sugar that 
was gained for the loss of hepatine that took place. In the 
last example, instead of a part of the liver being submitted 
to the influence of cold, the whole liver was simply removed 
from the animal and examined at once ; and then figain in 
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twenty-four houn time. During the interval tbat elapsed, 
sugar vna slowly takiDg the place of the hepatine, and with 
the results that are furnished by the two exaniinalioiiB, tlie 
relation of the loss of the one to the increase of the other is 
displayed. 

. ,. ^ , . , . . . _, Helation of mseBK of «UF« 

No. AiiKnmto(hq»lii»lort. iMmmt of Bl^ g«uw4, u deman of hepntiiMT 

1 ... 2-20 p«r MDt. ... 1-57 per cent ... M-40. 

2 ... 704 „ .., 4-25 „ ... 1-1-65. 

3 ... 3-12 „ ... 206 „ ... M-52. 

4 ... I-B2 „ ... 1-12 „ ... 1-1-62. 

Taking the medium of these results, it may be stated, 
nnless the disappearance of hepatine should prore to be in part 
due to another process besides its conversion into sugar, that 
the fHToduction of one part of sugar is attended with the loss 
of one part and a half of hepatine. The results of the analyses 
are sufficiently near to justify us in regarding this statement 
as in all probability presenting a close approximation to the 
truth. 

Whatever in future may be definitely shown to be the 
particular purpose of hepatine in the economy of life, the facts 
I have brought forward lead irresistibly, in my own mind, 
to the conclusion tbat it is not formed for the object, as has 
been thought, of transformatimi into sugar. Experiment leaves 
no doubt that this transformation may be, and with great 
facility is, effected during life, but it is under conditions 
deviating from the ordinary or normal state. 

In Brown-S^uard's 'Journal of Physiology' for April, 
1858, M. Sanson, of the Veterinary School of Toulouse, has 
published Mwae recent observations on the origin of sugar in 
the animal economy. Ignorant of the facts I hare just de- 
tailed, he believes the liver to be charged with sugar during 
life, but attacks the gluoogeaic theory of Bernard with some- 
what umilar weapons to those previously used by M. Figuier. 
M. Sanson, however, has extended his researches beyond those 
of M. Figuier, and has made investigations regarding the so- 
called sugar-forming substance discovered by Bernard, of which 
my communication has been treating. He considers that 
there is only one source for the sugar met with in the animal 
economy, and tbat this one source is exterior to the body — 
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the sugar, ia fact, found in the system, both of the animal 
and vegetable feeder, is derived from the food. 

Accprding to M- Saoson, the glfoogene, or sugar-formiDg 
aubstaace of Bernard, ie nothiog but destrine, which, he says, 
does not belong specially to the liver, but is found in the 
blood and the various structures of the body. Again, the 
liver, he says, is not m organ for producing the glycogene, 
but simply for abstracting it from the blood and trausformiug 
it into sugar with greater activity than is elsewhere effected. 
Bernard's experiments, he considers, prove only that sugar is 
absent in the blood going to the liver, aad present in that 
coming from it. They do not prove, according to M. Sanson, 
that the change of glycogene into sugar which takes place 
in the liver is the result of a process of secretion. He looks 
upon it as a simple chemical change, because it also takes 
place after death. 

The facts I have brought forward, which show that sugar 
does not belong to the healthy liver during life, as was for- 
merly believed, so alter the position of this subject as to render 
unnecessary the discussion of whether the production of sugar 
results from a process of secretion or of a simple chemical 
transformation. 

From what has also preceded, it will further be seen that 
my experiments do not sustain the views of M, Sanson. As 
far as I have yet gone I am led to regard the so-called glyco- 
gene as a material particularly belonging to the liver, and 
secreted by it from saccharine, amylaceous and other principles 
contained in the blood circulating through its capillaries. 
My experience does not extend much to the herbivora, but in 
the case of the camivora I have not found this substance dis- 
tributed throughout the system as is represented by M. Sanson. 
I have previously mentioned having treated the spleen and 
kidney of the dog for the extraction of hepatine, hut without 
effect. I have since, upon two occasions, repeated the exami- 
nation, and with a precisely similar result. From the lung 
and muscular tissue, however, a small quantity of a substance 
can be extracted, which, like hepatine, is susceptible of trans- 
formation into sugar under the influence of saliva, aud also of 
being coloured by iodine. As regards the blood, I am again 
unable to account for the discrepancy that exists between the 
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statements of M. Sanson and the reeults of my own obaerra- 
tion. I have failed in detecting any sngar-fbrming material 
in the blood when withdrawn from the dog under natural cir- 
cumstances, and I have not noticed blood become saccharine 
on being allowed to repose after removal ; indeed, the result 
of my experience is to the contrary, as will appear &om the 
facta mentioned iq a previous n\imbeT of the ' Ouy's Aeporta,' 
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POISONING BY NICOTINA, 

WITH REMARKS. 
By ALFEED 8. TAYIOK, M.D., P.B.S. 



M. W — , tet. 86, a gentleman well acquainted witli che- 
mistry, had been for some months in a state of great depres- 
sion of mind. He thought that he vas incompetent to the 
performance of his duties, and that he had chosen a profession 
for the practice of which he had neither the mental capacity 
nor the pecuniary means. He had spoken of suicide, and it 
appeared that five months before his death he had casually 
remarked in conversation, that if at any time he took poison, 
he would select nicotina,^ because it was certain in its action, 
and would kill a person quietly. This remark was made 
in reference to a case of suicide by poison in which death did 
not take place until after the lapse of some hours. For several 
weeks previous to his death, he appeared distracted and broken 
down by over-anxiety as to his professional prospects. It was 
noticed that be did not rest at night, and that be neglected 
matters which were entrusted to him professionally. He owed 
for chemical apparatus a small sum of money, which he was 
quite able to pay ; but on this point his mind bad evidently 
been much es cited by exaggerated conscientious feehngs. 
A literary engagement involving great labour and research also 

' Thit alkaloid of tobicco is frequently but iucorrBcU; called Aieod'tM. The final 
" ine " ia properly applied outj' to organic principles, the alkaline nature of which 
haa not been detennined, but this, like Btrychnia or morpliia, i> an alkaline baie and 
it Bbould therefore have a terminal GfUable which tnarki at once itt true nature. 
Some writer* deieribe it under the name of Nieotia. 
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oppressed him. After having deliberately and by the advice 
of his fHenda signed the agreement, and entered upon the 
work Batisfactorily, he allowed his mind to be haunted with the 
idea that he could not execute the task, and that he bad neither 
the knowledge nor capacity to complete that whioh he had 
undertaken. 

On the night of Friday, June 18th, 1858, it was remarked 
that he did not return as uaual to hia lodgings : but from 
what subsequently transpired, it appeared that he passed the 
night in a water-closet at the Institution in whioh he held an 
appointment. At a little before 8 o'clock on the morning of 
Saturday, the 19th June, a servant who was passing heard a 
noise near this closet, and gave an alarm. One of the 
assistants arrived just in time to catch the deceased in hia 
arms, as be fell forward on the floor from within the oloset, 
'By th« mere weight of his body in falling, the door of the 
closet was thrown open before him. Aided by another man, 
the assistant carried deceased to a table in an adjoining room, 
bat before they could reach it, he was dead. From the state- 
ment made by those who were present, the deceased did not at 
first appear to be wholly unconscious, but it whs observed that 
he stared wildly with his eyes : there were uo convulsions, and 
he died quietly, heaving a very deep sigh in expiring. Before 
he died, be did not appear to know or recognise those who were 
around him. On entering the closet, besides a knife, hand- 
kerchief, and other articles, there was found a small bottle 
with a stopper in it. It contained about half a drachm of a 
brownish-coloured liquid, and had a capacity of from six to 
eight drachms. It was observed that there was a peculiar 
smell in the closet, which, however, those who were present 
could not recognise or identify as having any particular 
character. 

About ten minutes after death, the body of deceased was 
seen by a medical gentleman. He did not perceive, either about 
the body or mouth, any odour which could lead him to suppc»e 
that deceased had taken nicotina. The only odour which he 
perceived was that of ether, and it is not improbable that the 
deceased had mixed some ether with the nicotina, which it was 
afterwards proved he must have swallowed. The other appear- 
ances noticed at this time, were, that the limbs were flaccid. 
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and all the muBcles perfectly relaxed, the eyes were stKriog 
and promiuent, the features were bloated, and beginoing to 
preient a livid discoloration, aad it was remarked that there 
v&s A puffineBs or great fulness about the neck. There was 
no appearance of convulsion or tetanic rigidity. The fingerH 
were simply closed over the palms of the hands, as it is usual 
to find them in death. No odour resembling tobacco was at 
this early period perceived by any of those who were present. 
Fragments of a label were found, and these when put together 
revealed the word "Nicotine." The bottle lying near the 
deceased was missing from its usual place in the laboratory ; 
but whether it was or was not full when removed by the de- 
ceased, there was no evidence to show. 

On searching bis pockets, there was found a letter on which 
he had recently written, — " I have cboHen a profession above 
my capabilities and the means of my friends." 

The body was examined sixty hours after death, the tem- 
perature being at the time above 70°. Externally, decompo- 
sition had advanced to a ^eat extent ; but there was no odour 
of nicotina or any smell resembling that of tobacco. The only 
perceptible smell was that of ordinary putrefaction. When 
the body was again seen, seventy-eight hours after death, the 
features were much bloated and distorted, resembling those of a 
person who had died by drowning, and whose body had been 
exposed in hot weather. The skin was of a greenish-white 
colour, except in the course of the great venous trunks, where 
for some space on each side it had assumed a deep green 
colour. The neck was greatly distended, and putrefaction 
had obviously gone on to some extent in the course of the 
lai^ veins : these appeared full, and as if the blood in them 
were much decomposed. The »des of the £ace in the bloated 
parts, and the sides of the chest in the whole of the intercostal 
spaces, had a deep blneiah-green colour, as if from the decom- 
position of blood effused in the cellular tissue. The green 
colour was observed also on the skin of the back, and in all the 
d^endoit parts of the body. The limbs were relaxed : the 
lower extremities and feet presented no unusual a^ipearance, 
bnt the arms were beginning to be decomposed. 

About the iq>per end of the cbest-bone, and at the root of 
the neek, there was a diffused epoDgy swelling of the skin, 
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crepitant uader pressurej and discoloured by putrefaction. 
When this was pierced by a knife, gas escaped, followed by a 
discharge of dark fluid blood from the areolar tissue in which 
it had been e&used. The mucous membrane lining the lips 
and month was not excoriated. On dividing the scalp, dark 
liquid blood was found effused to a very unusual and remark-< 
able extent, through the structures covering the cranium. On 
opening the head, the meningeal ressela and those of the brain 
generally were turgid with black fluid blood. The substance 
of the brain was healthy, of a darker colour than usual, and 
the cortical portion presented a green-grey tint. On slicing 
the brain, few or no bloody points were observed. The ven- 
triclea contained a few drachms of serous fluid. In the chest, 
the lungs were found filling the pleural cavities, highly crepi- 
tant, and presenting on section a remarkable engorgement 
with black blood, resembling in colour and appearance black 
currant jelly. The heart was somewhat small, of a fawn 
colour and very flabby. The cavities were empty, with the 
exception of the left auricle, which contained about two 
drachms of blood, resembling in colour and fluidity that found 
throughout the body. The stomach was distended with gas, 
and externally it did not present any unnatural appearance. 
It contained a small quautity of chocolate -coloured fluid of a 
treacly consistency. When this was removed, the whole of 
the mucous membrane presented a dark crimson-red colour, 
as if stained with black currant -jelly. There was the most 
intense congestion of the whole of the capillary vessels, but 
there was no abrasion, corrosion, or destnictiou of the coats. 
These were not softened : they had their usual tenacity and 
strength. The deep orimson colour of the mucous membrane 
was especially marked at the cardiac end of the stomach. No 
odour resembling nicotina or tobacco could be perceived on 
opening the cavities of the body, and the stomach and its con- 
tents had merely the smell arising from incipient putrefaction. 
The liver and lungs were almost purple-black from the amount 
of congestion in their capillary structure. The blood was 
liquid, but in some parts thickened to the consistency of 
treacle — the fibrin appeared to be broken up and destroyed. 
Its colour was peculiar, resembling that of black currant juice. 
.The stomach and contents, with the blood and other portions 
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of the viscera, were secured in a bottle, aud submitted on the 
day following the inspection, to a chemical examination. 

Analysis, — One half of the 'stomacb with the adhering 
contents was cut into small pieces and shaken with a quantity 
of ether in a bottle. The contents were allowed to digest for 
an hour, being occasion ally shaken. The ethereal liquid, 
which had acquired a yellow colour, was then poured off and 
spontaneously evaporated. The residue had no particular 
odourj it was a soapy-looking mass having an alkaline reaction. 
This residue was mixed with a solution of pure potash and 
distilled, at first at a low, and afterwards at a high tempera- 
ture. A small quantity of colourless liquid was obtained, which 
had a well-marked alkaline reaction. There was no odour of 
ammonia, but a peculiar odour which bore some resemblance 
to nicotina much diluted with water. On warming a portion, 
test-paper applied to the vapour indicated a slight volatile 
nlkaliue reaction. Chloride of platina gave a yellowish crystal- 
line precipitate, presenting well-defined feathery prisms under 
the microscope; corrosive sublimate gave a white precipitate; 
arsenio- nit rate of silver, a bright yellow precipitate; iodine 
water a turbid reddiah-brown precipitate ; tannic acid a yellow- 
ish-white precipitate ; and gallic acid produced in it no preci- 
pitate and no change of colour. A portion of the liquid 
allowed to evaporate spontaneously, left some oily-looking 
globules, which, on being heated, evolved acrid pungent fumes, 
resembling nicotina. The soapy residue in the retort was 
mixed with a sufficient quantity of hydrate of lime to render it 
a stiff pastej and this was submitted to distillation. An 
additional quantity of a clear colourless liquid was obtained, 
which had the odour of nicotina, was strongly and fixedly 
alkaline, and gave with the tests all the results above described. 
A portion of this was neutralieed by diluted hydrochloric acid 
slowly evaporated on a glass slide. When examined by the 
microscope no dagger crystals of hydrochlorate of ammonia 
were obtained, showing an entire absence of this alkali. 

The liver and lungs had been placed in the same bottle 
with the stomach (cut open), and its contents, so that no 
inference of absorption and deposition could be drawn from a 
separate analysis of those portions of the organs which had 
been reserved. 
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The remnining balf of the stomach, as well as the portions of 
liver and lungs, were cut into small pieces and divided into 
equal parts, for the purpose of separating nicotina by the 
processes of Orfila and Stas, in order that a comparison might 
be made of tlieir relative value. 

Orfila's process — The portions of viscera were placed in a 
glass vessel, containing five ounces of distilled water, to which 
five drops of pure sulphuric acid had been added. The animal 
mstter was well stirred with the feebly acid liquid, and allowed 
to stand for about forty hours. It was then strained and 
filtered, and the residue pressed. The object of this stage is 
to produce sulphate of nicotina. As the alkaloid is liquid, and 
easily unites to acids and forms salts, no beat is required for 
solution or combiuation. 

3. The highly coloured acid liquid thus obtained was eva- 
porated in a water-bath to one half, and this led to the sepa- 
ration of a thick coagulum. Cold alcohol of a sp. gr. of '826, 
was poured on the acid liquid and well mixed by stirring 
it. This caused a further coagulation. After a short diges- 
tion it was filtered, and a cleiur liquid of the colour of pale 
sherry nine Was thus obtained. The greater part of the 
organic matter had been thus effectually separated. The liquid 
was evaporated over a water-bath, and the fatty residue which 
resulted, was separated by Agitation with a small quantity of 
water and filtration through a wet filter. 

3. The aqueous solution procured amounted to four fluid 
drachms: it was feebly acid, and slightly coloured. It was 
rendered alkaline by pure potash, and shaken with its volume 
of pure ether in a stoppered tube. The ethere^ liquid was 
decanted, and portions were allowed to evaporate spontaneously 
in a number of watch-glasses. Oily-looking globules were 
obtained in each case. These had the peculiar odour of 
nicotina, which was only strongly evolved when the watch- 
glass contatning them was heated. The odour was amd and 
pungent, affecting the nostrils and throat, and producing head- 
ache. The oily-looking residue in each watch-glass was mixed 
with a few drops of water. It was readily dissolved, and had 
a strong alkaline reaction. Tlie reagents above mentioned 
were applied to the solutions thus obtained wkh the most 
conclusive and satisfactory results. Chloride of platinum 
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pfoduced the feathery oryBtals (visible under the microecope) 
vhich it producea with a Bolutioa of Qicotina, Tannic acid 
gave a denK yellowish-vhite, and iodine water a red-brown 
precipitate, and it was found that a Bolution of permaoganate 
of potash had its colour immediatelj diacbarged. 

Stu^s jOT-oee«.— Five ouaces of distilled water, in which 
eight graiss of crystallized oxalic acid were dissolved, were 
used for the solvent in this case. The remaining portions of the 
viscera were digested in this liquid, and the subsequent steps 
of the process were in all respects similar to those above 
described. The differences observed were : that the various 
solutions obtained were of a darker colour; and the quantity 
of nicotina removed from the viscera by the oxalic acid 
was larger and in a more concentrated form. The globules of 
nicotina obtained had a stronger alkaline reaction when 
dissolved in water, and the precipitates obtained by the 
reagents were more copious. 

Neither of these processes will enable the analyst to separate 
the whole of the nicotina from the organic matter. In order 
to determine this question, the brown, watery, alkaline liquid, 
which remained in the tube after agitation with successive 
quantities of ether was, in each case, distilled; and a clear, 
watery product was obtained, containing nicotina and ammonia. 
By exposure in a dial-glass for twenty-four hours, the whole 
of the ammonia had passed off, and the oily-looking globules 
left as a residue were found to consist of nicotina. A larger 
proportion was obtained from the residue of the sulphuric acid 
process than from the residue of the oxalic acid process, 
showing that a greater quantity had been extracted by 
ether in the process of Stas. 

It was thus proved that nicotina was present in the body of 
tlie deceased. The result of the inquest was that the deceased 
liad died From the effects of nicotina, which be had voluntarily 
taken for self-destruction while labouring under temporary 
insanity. The circumstances rendered it probable that 
deceased had procured the bottle of nicotina from the labora- 
tory in the evening he that had retired to tiie water-closet, and 
liad remained there ^bc wbole of the night; that -on hearing 
persoBs moving about in the morning, he swallowed a quan- 
tity -ef the pmson from the bottle, returned the stopper, and 
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had probably inteaded to conceal the meanB of death by 
throwing the bottle down the closet : but he fell forward 
powerless in the act, and the bottle dropped from his hand. 
The label had been previously scratched off. The quantity of 
this poison taken by bim cannot therefore be determined ; it 
is probable that the greater part of the contents of the 
bottle were spilt. It ie well known that two or three drops 
of nicotina are sufBcient to destroy life ; and that this quantity 
at least had reached the stomach is rendered probable by the 
result of the chemical analysis. The time which he surrived 
after taking the poison must be a matter of inference. It 
may be assumed from the circumstances, that he was insensible 
and powerless within a few seconds^ and that he died in from 
three to five minutes. There were no convulsions. The 
poison appears, in this case, to have acted as a pure narcotic. 

This is, so far as I can ascertain, the only case of poisoning 
by nicotina, which has occurred in this country. There is 
only one other on record : this occurred in Belgium, and 
was the subject of a trial for murder in 1851, The Count and 
Countess Bocarm^ were charged with the murder of the 
Countess's brother, a M. Fougnies, by administering to him 
nicotina, while dining with them in the chdteau of Bitremont. 
The deceased did not survive more than five minutes, and 
was not seen living by any of the attendants. The possession 
of the poison, as well as the moral evidence, fixed the crime on 
the count, and he was condemned and executed. The appear- 
ances after death in the case of Fougnies were, to a great 
extent, altered or destroyed by the pouring of some strong 
acid (acetic; into the mouth and over the body of the deceasedj 
in order to conceal or remove the odour of nicotina. M. Stas 
conducted the chemical investigation, and succeeded in 
detecting the poison in small quantity in the tongue and 
fauces, stomach, liver, lungs, and in a wooden plank of the 
floor of the room in which the deceased was sitting. 

Properties of nicotma ; its effects on animals. — A specimen 
of this alkaloid was given to me by Dr. Hofmann. It bad a 
pale amber colour : when poured from the bottle it flowed 
like a thin oil : it gave a greasy stain to paper, which was 
speedily removed by evaporation ; and it evolved a peculiar 
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oclonr resembling stale tobacco smoke. When heated oa 
pUtina it produced a deoae, white smoke, acquired a dark 
colour, took fire, and burnt with a bright yellow flame, giying 
off an abundance of carbon as a thick, black smoke, and 
leaving a small quantity of carbon as a residue. 

Strong sulphuric acid in the cold did not carboniee it, but 
the nieotina acquired a reddish colour, which was deepened by 
heat. When the heat was continued, the mixture becanae 
darker, and white vapours of sulphurous add, as well as of 
nieotina, were evolved. Sulphuric acid in the cold, with a 
crystal of bichromate of potash, produced, after a time, a green 
colour, from the separation of oxide of chromium. Fuming 
hydrochloric acid brought near to a drop of nieotina, produced 
dense white vapours of the hydrochlorate, resembling those 
caused by ammonia under the same circumstances. When 
heated, the bydrochlorate of nieotina escaped in dense, white 
TEponrs, leaving as a residue a carbonaceous stain. Nitric 
acid produced in the cold no change, but when heated the 
mixture acquired a dark orange colour. After a time, the 
acid was suddenly and violently decomposed with the evolution 
of nitrous acid vapour. 

Nieotina, in a concentrated state, is powerfully alkaline. 
Two drops dissolved in an ounce of distilled water gave to the 
liquid a strong alkaline reaction. The solution, in this diluted 
state, had the peculiar odour of the alkaloid. A piece of 
pap^ dipped in pure nieotina, when ignited, burnt with a 
ycjlow smoky flame, as if it had been dipped in oil. It is 
▼ery soluble in water, alcohol, and ether ; and ether possesses 
the property of removing it, although not entirely, from its 
aqueous solution. The solutions have the odour and the 
other chcnuoal properties of the alkaloid. In spite of its 
poweifol odonr, nieotina does not appear to be very volatile. 
It remains as a greasy-looking spot in a watch-glass, after 
many hours' free exposure to the air ; and even after twenty- 
four hours, the application of heat to the thin film of moisture 
in the glass, led to the evolution of the peculiar pungent 
odour of this alkaloid. The vapour evolved from the pure 
alkaloid does not perceptibly affect test-paper like that of 
anunonia, althotigh there are abundant white fumes prodnced 
on exposure to hydrochloric acid in both cases. If ammonia 



., Co Ogle 



'€54 Poisoning by Nicotina. 

should be mixed with nicotina, that alkali is removed with the 
water by simple exposure. The bydrochlorate of ammonia 
forms permanent dagger crystals; the hydrochlorate of nico- 
tina is deliquescent, or only imperfectly crystallizes in short 
wide prisms crossing each other at right angles. 

Nicotina strikiogly resembles ammonia in some of its pro- 
perties, and as ammonia may result from the action of potash 
on organic matter, especially when heat is employed, it is 
necessary that an analyst should have the means of distin- 
guishiug nicotina from ammonia, and of separating one from 
the other. They both produce an orange-yellow precipitate 
with chloride of platina : when examined by the microscope 
the ammonia-precipitate is in octahedra or dodecahedra — the 
nicotina- precipitate is seen in groups of feathered crystals 
peculiar in shape and arrangement, mixed with well-defined 
octahedra. Both ammonia and nicotina are precipitated of a 
yellow colour, by arse uio-nitr ate of silver, and white by corrosive 
sublimate. The strikiug chemical reactions in which they 
differ are these : iodine water has its colour discharged by 
ammonia j it is precipitated brown by nicotina : tannic acid 
produces a red colour with aoamouia, without precipitating the 
alkali; it precipitates nicotina of a pale yellowish-white, like 
the other alkaloids, but produces no change of colour : traces 
of ammonia are thus easily detected in a solution of nicotina 
by this reagent. Gallic acid rapidly imparts to ammonia a pink- 
red colourj while it produces no change of colour or precipitate ia 
nicotina. The red colour produced by ammonia slowly changes 
to an olive-green. Chloride of gold gives an amorphous brown 
precipitate of fulminating gold with ammonia, while it produces 
a plumose crystalline precipitate of a yellow. colour in a sola- 
tion of nicotina. Nitrate of silver yields with ammonia 
brown oxide of silver, solnble in an excess of the alkali ; with 
nicotina it produces an opalescence not soluble in excess ; 
and, on heating the mixture, silver is slowly reduced and 
separated. Permanganate of potash is scarcely affected ia 
its colour by admixture with ammonia; but the colour is 
rapidly destroyed by nicotina even in a very diluted state. 
As ether and most organic substances discharge the pink 
colour of the permanganate, care must be taken that the 
nicotina is not combined with any of these matters. Whea 
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we know that we are dealing with nicotina alone, a standard 
solution of permanganate of potash may be employed to 
determine the quantity present. The quaotity of perman* 
ganate which has its colour discharged on admixture with a, 
certain measure of nicotina, will be great in proportion to the 
strength of the alkaloid ; and if the solution of permanganate 
be previously tested with a measured quantity of nicotina, 
the proportion present in an unknown case may be thereby 
determined. A solution of two drops of nicotina to one ounce 
of water is sufficiently strong to give all the reactions above 
described. 

As a summary of these distinctions between ammonia and 
nicotina, it may be stated, that nicotina is specially identi- 
fied by its strong and peculiar odour, wholly unlike that of 
ammonia, eitherin the cold or when heated— -by the precipitate, 
withoutcliangeof colour,given bytannicacid— the reddish brown 
precipitate by iodine water — and the immediate destruction of 
the colour of a solution of permanganate of potash. 

If ammonia ia mixed with nicotina, it may be separated 
either by spontaneous evaporation, or the mixture, neutra- 
lized by diluted sulphuric acid, may he carefully evaporated 
to dryness, and the residue treated with alcohol. Sulphate of 
nicotina is dissolved, whilethat of ammonia remains. 

Experiment on a rablnt. — A single drop of the pure nicotina, 
examined in the above-mentioned analysis, was placed at the 
hack of the mouth of a healthy rabbit. The taste appeared 
to be affected, the animal frothed at the mouth, and a quan- 
tity of frothy mucus issued from between the jaws, which were 
closed. 

Symptoms. — In from fifteen to twenty seconds the animal 
lost all power of standing on its legs ; it fell on its side, and 
was violently convulsed in its fore and hind legs; these were 
in rapid motion for half a minute, and the back was arched in 
opisthotonos, but again speedily relaxed. The animal then lay 
tranquil for about a minute, when it was again suddenly seized 
with similar clonic convulsions ; these ceased, and the animal 
appeared to be dead. The heart continued to contract for 
about half a minute, and then ceased. The animal died in 
three minutes and a half from the time at which the poison 

,C.ooi;[c 



366 Poiioninff by Nicotina. 

was placed is its mouth. Dariog the conTulsionB, aai after 
deathj it was obaerred that a quantity of frothy mucus eecaped 
ftom the mouth. Thia was strongly alkaline, and it was sup- 
posed to have the odour of nicotina; but as the air of the 
room was impregnated with the vapour, nothing certain could 
be said on this point. 

Appearances. — The body was examined in an hour and a 
half after death. The eyes were prominent and staring ; the 
limbs were relaxed, but. these became rigid about half an hour 
later. On opening the abdomen the stomach was found dis- 
tended with food. When laid open, the only odour perceptible 
was that of sour green food. The coats were pale ; and the 
blood-vessels were strongly marked in their course by the dark- 
coloured blood which they contained. The intCBtines were 
pale, but there was great congestion of the vessels of the 
mesentery. The liver and kidneys were congested with dark- 
coloured blood ; the lungs were pale and not congested ; the 
right cavity of the heart contained a small quantity of blood 
of a dark colour, and in a partially coagulated state. The left 
cavities were empty ; the blood which escaped during the ia- 
spection was fluid, and of a dark, claret-red colour, with a 
pinkish tinge when seen in a thin layer ; on exposure to the 
air it became lighter in colour, but did not pass to a florid red. 
The colour of the blood was similar to that which I have occa- 
sionally seen in poisoning by pmssic acid and the essential oil 
of bitter almonds. 

Analysis. — The parts removed for analysis were : 1, the 
stomach and its contents ; Z, half an ounce of blood collected 
from the vessels of the abdomen ; 3, the liver ; 4, the heart, 
kidneys, and lungs j 5, the tongue, palate, and soft parts 
adjacent. None of these organs or parts had the odour of 
nicotina. This was only perceptible near the mouth of the 
animal, but it rapidly disappeared. The stomach contained 
about two ounces of green vegetable matter, which had an add 
reaction — it had obviously undergone fermentation. Although 
examined within two hours of death, no odour of nicotina or 
tobacco could be perceived by four persons who were present. 
This led to the supposition that no part of the drop of alkaloid 
which had destroyed life could have reached the stomach. 
The stomach and its contents were treated by Orfila's process 
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a§ elsflwliere described (p, 360), vith the rMolt that a small 
quantity of aicotina was separated, poBseHsing the odoar and 
properties assigned to this alkaloid. 

The half ouuce of blood similarly treated also yielded 
nicotina in sufflcient quantity to alloir of the bare inference of 
its presence. The odour of the separated alkaloid tras masked 
by some other oii^anio principle. Some blood of an animal 
not poisoned by nicotina was submitted to all the steps of the 
analysis, with n^ative results. The Itver, weighing two ounces, 
and the heart and Inngs together, were separately examined by 
the same process, but nicotina was not detected in the tissues 
of these organs. The tongue, palate, and soft parts of the 
mouth, were similarly treated aft« a week. The membrane 
of the tongue was softened and readily peeled off ; this effect 
was probably partly due to putrefaction, as one drop of the 
alkaloid would not have been sufficient to cause such 
local changes. In these parts, nicotina was distinctly present. 
A sufficient quantity was separated in a pure state, not only to 
lead to the reo^nition of the odour, but to allow of the appli- 
cation of all the characteristic tests. 

Hence it follows that, in poisoniog by this alkaloid, even 
when the quantity renwining in the body is small, it admits 
of detection in the stomach and in the blood, bnt not always 
in the tissues. Of the single drop administered to the animal, 
a portion had clearly escaped with the firothy mucus and saliva 
issuing from the mouth. A minute quantity had passed into 
the stomach, and was diffased through a lai^ quantity of 
food, while a trace was detected in the blood ; but the largest 
quantity was found in the parts to which the poison hful been 
directly applied, and which it had no doubt penetrated by 
imbibition. The results do not show that nicotina is not 
deposited in the Tieoera in cases of poisoning by it, bnt simply, 
when the quantity is small and deatii is rapid, that none may 
be found. 

Pathohgical effects of Nicotina. — The action of this 
pmaoD upon animals haa been lately investigated by M, 
Claude Bernard.* His experiments show that mammaUa, 

' ' Lefont MV Iw BflUi dm Sobttwiwi Todqau at HMiMmtntmiif,' &«. Puii 
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birds and reptiles, are destroyed by nicotina under aimilar 
symptoms ; and that vhetber applied to tbe alimentary 
canal, to a wound ia tbe akin, or to tbe mncous membrane 
of tbe conjunctiva, its rapidly fatal effecta are equally 
manifested. Tbe arterial capillary Bystem appears to be 
specially affected by the poisoii, tbrough the medium of the 
sympathetic nerve. The circulation ia here arrested, while tbe 
heart continues to pulsate. Tbe veins are full, but they no 
longer convey the blood onwards. Nicotina appears to affect 
tbe nervous system of organic life, just as strychnia affects the 
nervous system of animal life, and convulsions in either case 
are among the most prominent symptoms. According to this 
view the influence of the sympathetic nerve is specially mani- 
fested on the vascular capillary system. 

Micotina, like prussic acid, ia a compound of carbon, nitrogen, 
and hydrogen. It contains no oxygen. Its formula is Cjy H^ 
N. When exposed to air and light it undergo^ a chemical 
change, and acquires a brown colour; its energy as a poison 
is thereby reduced. Bernard states that be found the modiu 
operandi of the partially decomposed poison to be different from 
that of pure nicotina. The functions of the heart and lunga 
were directly affected by it j while the pure poison chiefly 
spent ita physiological action on the capillary circulatiou. He 
also found that the perfectly pure nicotina produced tetanie 
rigidity of the limbs. These results may explain the different 
views which have been entertained of tbe mode in which 
nicotina operates. One set of experimentalists have arrived at 
the conclusion that it acted exclusively on the muscular system, 
while another set have contended that the circulation alone 
was directly affected, Tbe degree of purity of the nicotina 
employed may, iu some measure, account for these differences. 

Convulsions are not a necessary attendant on this form of 
poisoning. There were none in the case of M. W — . They 
were observed in the experiment on a rabbit, but they were of 
a clonic, in place of a tetanic character. The temporary pro- 
duction of opisthotonos, however, proves that the spinal marrow 
was affected by the poison. Tbe effects produced on the rabbit 
show the fallacy of relying upon the symptoms caused in animals 
as evidence of their character and course in the human subject. 

It is evident &om the case which is the subject of this 
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paper, as well as from the experiment on the rabbit (page 355), 
that nicotina produces changes in the blood. The microscope 
shows no appreciable physical difTercDces; but the colour and 
consistency of this liquid are entirely changed. The vrhole of 
the blood, arterial and venous, acquires a purple-black colour, 
and the iibrlne appears to be dissolved or broken up. Is it to 
be inferred from its chemical constitution that nicotina com- 
pletely deoxidizes the blood with the rapidity with which it 
deoxidizes the solution of permanganate of potash, and that 
death is the immediate consequence of this universal deoxida- 
tion of the vital fluid ? When exposed to air it reabsorbs 
oxygen to a slight extent, and acquires a ruddy hue. These 
facts may theoretically account for the rapid action of this poison 
on the body ; but in addition to this mode of action, it appears 
to operate by causing a complete stagnation of the altered 
blood in the overfilled capillaries. In the case of M. W — . the 
appearance of the various organs, as a result of capillary con- 
gestion, was such as I have never before seen. They appeared 
as if they had been dyed with a deep purple black dye. This 
condition, it must be remembered, is the result of the action of 
a poison in a few minutes — a period just sufficient for its 
circulation throughout the body. In the experiment on the 
rabbit the heart continued to beat, as in asphyxia, for a short 
time after all other vital actions bad ceased ; and this fact, 
viewed in connexion with the condition of the capillary 
system after death, appears to show that there is some founda- 
tion for the theoretical view of Bernard, namely, that this 
powerful poison destroys life by arresting the circulation from 
the circnmference to the centre. 
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LIST 
GENTLEMEN EDUCATED AT GUY'S HOSPITAL 



EIXAMINATIONS Of THE 8ETESAL UNIVERSITIES, COLLEGES, 
&c. &c., 



Si»et Seplembtr, 18S7. 



Cbtibrori^ at ftonVon. 

DOCTOK O? UEDICINE. 

Thomaa Edwin Burton BrowD. 

BXCONS 2XAHINAII0M FOB BACHELOB OF UESICIMB,. 

Urmh Ferrin Brodribb. J Samuel Qilet. 

Frederick Mood. 

FnUT XXAHIKATIOK FOB BAGHELOB OF nDIOm. 

George Haines Attwell. 

IIAfKICII].ATION EXAMINATION. 

Ino. Thomas Mercer. 

Vimbtxiitg at £L UnlSttio'i. 
Jamea Pal&ey. J Heniy O. Knagg;*. 



BT EXAMINATION. 

Nathaniel Hopldna. I * T. B. Burton Brown, M.D. 

H. C. Catcliffe. | •* John Thomaa Mackenzie, M.B. 

> Placed first io «ffdcr of merit in list of ancceBiful candidates. 
" Placed second in order of merit in list of sncoeMfnl cancUdttes, 
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862 Gentlemen admitted to Practice tince September 1857. 



IGlii^al CoHigr of ^vapvaS of 3Eng;lan)r. 

KEUBEBa BT EXAHIHATION. 



HoTEMBEB. 

C. T. Kelland. 



Nicholas F. Hele. 
W. S. Oraagcr. 



A. D'O. Broolu. 
W. Ellii. 



I Charles Langmore. 

I William Lynea. 

Jandabt, 1858. 

1i. M. Beaumont. 
J. Etnptage Moore. 



Edwin Worts. 
Richard T. G. Catton. 
B. W. Berkeley. 

JoLb Rand. 

W. H. P. Daken. 

A. E. Ecroyd. 



Edmund Heg^botham. 
S. 6. Smith. 
James Broad. 
William Hickman. 
J. Bowes, 



C. V. S. Bennett. 
Tliorau Joyce. 
W. S. Thomas. 
Enoch Robinson. 
Edward Lynea. 
Heur; Q. Sadler. 
W. Wilkina. 
Bicliard Jonea. 



W. A. Summer*. 
Geoi^ M. Bacon. 
John Crew, 
a. W. Roberta. 
W. Holmes. 
J. H. leayej. 
J. W. Johnstone. 
Paul Hear; Stokoe. 



Jamea Neale Earle. 
J. Nelson Cregeen. 
R. In nee Nesbitt. 
Arthur B. Ewen. 



Arthur E. Durham. 
J. Chee«nian, 
Walter Mozon. 



J. F. Aahhy. 
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Gentlemen admitted to Practice since September 1857. 
JvhY. 



B. 0. Oliver. 
T. R. S. Hooper. 



B. S. Nerington. 
H. W. Haigh. 



George Win Stanley. 
B. A. Brickwell. 
J. T. PNttisson. 
A. E. Barllett. 



E. H. Marshall. 
Robert J. Rogers. 
George F. Spry. 



FXLLOWB sr SXA.UINATIOIJ. 

H. C. Cutcliffe. I R. H. Moon. 



%\aatiaUi fn jHiUbiCti;. 



Francis E. Carey. 
Chas. T. Keiland. 
G. M. Bacou. 
William Venonr. 
William Lynea. 
John Rand. 
John Bowes. 

A. B. Ewen. 

B. W. Berkeley. 
Griffith W. Robert*. 



J. J. Beer. 
James Broad. 
Enoch Robinson. 
E. Heginbotham. 
B. C. Peek. 
J. N. Earle. 
A. D'Oyley Brooks. 
J. M. Beaumont. 
Bobeit Hicks. 



9.itttttiaUi at tlfit fi^a^tzaxite' ^odtts. 

August, 1857. 

Joseph Littlevood. 

Sefteubeb. 
John Meabura Bright. 

OcTOB£B. 

Henry Cooper Biddle. 

NOYSUBEK. 

George T. Jepson. 
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DSCXMBKB. 
Sunnel Oilet. 



Jamuabt, 1858. 
Oeoige UMk^ue Bmob. | Henry Walker. 



Chriatopher Qreea. 
RichBTd Taylor. 



William Rodgei. 
Benjnmin £. Mason. 



William Berry. 
Edward Lynei. 
Robert J. Rogen 



John Cheesman. 
W. T. Sargent. 
Geoi^ F. Spry. 



A. E. Bartlett. 
Edwin Worta. 



John Morton Bemmont. 
James Palfrey. 



Nicholas F. Hde. 
Thomu J. Tiinuidl. 



John Crew. 
Enoch Robinson. 



Arthnr B. Ewen. 
John Rand. 



Alexander M. McDougal. 
James Broad. 
W. Wilkins. 
William Tenonr. 



N. P. Blaker. 
G. H. Dyer. 
E. Heginbotham. 
B. N.lngle. 



OBTAINED BOTAmCAL FHIZE AWAJtDED BT THS 

APOTHECARIES' SOCIETY. 

Charles Hilton Tagge. 
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OBNTLEHEN WHO HAVE HELD THE AFPOINTHENT OF 
HOUSE-SURGEON. 



I WiUiam Venour. 



GENTLEMEN APPOINTED DRESSERS SINCE OCTOBER, 1857. 



John M. Beaumont. 
John E. Moore. 
William Hodgei. 
A. G. BftrUett. 
E. H. Galton. 
C. Longmore. 
Q. M. Bacon. 
- Jamea Bankart. 
Thomas Joyce. 
Arthur £. Durham. 
Enoch RobinaoD. 
John Crew. 
G. F. Spry. 



H. Sadler. 
John Rand. 

B. J. Rogera. 
Sidney Smith. 
J. Cheeiman. 
Joseph Ashby. 
M. A. Adams. 
Walter Mozon. 
W. S. Thomaa. 

C. V. S. Bennett. 
Geo^ Owen. 
John Adcock. 



DRESSERS TO THE ASSISTANT-SURGEONS. 



C. T. S. Bennett. 
R. J. Rogers. 
J. Cheesman. 
Joseph Ashby. 
Arthar B. Ewen. 
Edward Stilwell. 
P. Henry Stokoe. 
G. Roberta. 

A. E. Durham. 
G. W. Martin. 
John Jones. 
Christopher Green 
William S. Thomas. 
M. A. Adams. 

B. Greenwood. 
G. F. Spry. 



George Owen- 
Alfred E. Ecrmrd. 
Jamea Cartas Bird. 
OctaviuB Shepherd. 
George F. Farr. 
John Candy. 
J. B. Tuck. 
Branaby Brooks. 
A. A. Kennedy. 
James Palfrey, M.D. 
J. G. Terry, 
Alfred W. A. Evans. 
Humphrey Williams. 
Alfred Hopkina. 
John Wilson. 
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866 Seridett Oittelric Clerkt aince September 1857. 



DEESSER3 IN THE OPHTHALMIC WARDS. 



R. W. Berkeley 
Robert J. Nesbitt. 
Richard Owen OUJTer. 
George Owen. 



C. V. S. Bennett. 
N. Greenwood. 
Bransbf Brooka. 
John C. Gooding. 



GENTLEMEN APPOINTED CLINICAL CLERKS. 



Winter Settion, 1857-8. 



Jtaan Bankart. 
Ricliard W. Berkeley. 
R. T. G. Catton. 
John Crew. 
Thomaa Joyce. 
Enoch BohinBOD. 



John Rand. 
Edmund Heginbotham. 
Charles Swaby Smith. 
Paul Henry Stokoe. 
G. F. Spry. 
R. J. Rogers. 



Summer Session, 18S8. 



Robert Jamea Neabitt. 
0. Longmore. 
R. Ingle. 



N. Greenwood. 

John Callender Gooding. 

0. Gayleard, 



Edmond Heginbotbam. 
R. W. Berkeley. 
John Bo wee. 
J. W. Martin. 
WilliBm S. Thoraaa. 
Humphrey Williams 



Arthur E. Durham. 
Sidney 6. Smith. 
William Sadler. 
John C. Gooding. 
E. Charlton. 
M. A. Adams. 



hesident obstetric clerks. 

Septbubbb, 1857. 

John Morton Beaumont . Senior Clerk. 

Francis Edward Carey . Junior Cleric. 
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OCIOBEK. 



Francis Edward Carey 
Robert Hicka 


Senior Clerk. 
Junior Clerk. 




NoTElfBER. 




Robert Hicks 
J. E. O'Keilly 


Decembeb. 


Senior Clerk. 
Junior Clerk. 


J. E. O'Reilly 
George Catrert 


jAKTIAKr, 1SS8. 


Senior Clerk. 
Junior Clerk. 


George Calvert 
Alexander Mason 


McDougal. 
Febbuaet. 


Senior Clerk. 
Junior Clerk. 


Alexander Mason 
William Granger 


McDougal 

Mabch. 


Senior Clerk. 
Junior Clerk. 


William Granger 
E. H. Gallon 


Afbil. 


Senior Clerk. 
Junior Clerk. 


B. H. Galton 

Junes Emptage Moore 


Senior Clerk. 
Junior Clerk. 




Mat. 




James EmpUgo Moore 
James Broad 


Senior Clerk. 
Junior Clerk. 




Jdkb. 




James Broad 
Christopher Green . 


Senior Clerk. 
Junior Clerk. 




JCLT. 




Christopher Greei 
John Crew . 


Av&dst. 


Senior Clerk. 
Junior Clerk. 


John Crev . 




Senior Clerk. 
Junior Clerk. 
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HUUBXR or CASB8 OF LABOUR ATTENDED DVBIKO 1957-8. 
September, 1857 
October „ 

NoTember „ 
December „ 
January, 1658 
Pebrnary 
March 
April 
May 
June 
July 
Aagut 



HOKOEART OBSTETRIC CEBTmCATBS 
Awded ^ce October, 1857, for attending than 100 eaie 
TirelTC Month! . 
A. M. McDoneal. 1 J. B. Tack. 

N. Oreeuvood. 1. H. OaltoB. 

J. S. Benaon j J. Candy. 
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GUY'S. 



THE MEDICAL SESSION 

COMUENCES ON THE TIRST OF OCTOBER. 

The Intboshctort Asdbsbs vill be given by Thomas Tomer, Esq., 
Treasarer, on Friday, the First of October, at Two o'clock. 

OcBtlemen desiroQB of becoming Students must produce satisfactory 
testimony as to their Education and Conduct; they are required to pay 
^640 for the first year, 2640 for the second year, and JSIO for every 
succeeding year of attendance. One payment of £100 entitles a 
Student to a perpetual Ticket. 

The Payment for the year admits to the Lectures, Practice, and nil 
the privileges of a Student for that year only. 

Clinical Clerks, Dressers, Word Clerks, Dressers' Reporters, 
Obstetric Residents, and Dressers in the Eye Wards, are selected 
according to merit from those Students who have attended a second 
year, A Resident Honse-Surgeon is appointed every six months from 
those Students who have obtained the College Diploma. 

Every Student is required to conform to the Rules and Regulations 
for the iutemsl management of the Hospital. 

The privileges of a Student will be withdrawn in the event of 
neglect or misconduct. 

Certificates will not be given for Lectures, aud Practice, unless duly 
attended. 

The Christmas Recess commences December 24ch. The Lectures 
are resumed January 6lh. The Winter Session terminates March 3 Ist. 
The Summer Course commences May 1st, and condudea July 31st. 



MEDICAL OFPICEES. 

Consulting Physician, — Richahii Bright, M.D., F.R.S. 

Physicians. — Thohas AcmaoN, M.D, ; G. H. Bablow, M.D. ; 
11. M. HuGHKs, M.D. i Owen Ree3, M.D., F.R.S. 

Assistant Physieians.—W. W. Gull, M.D. ; S. 0. Habebshom, 
M.D.; S. WiLKS, M.D. 
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Surgeont. — Edwa.kd Cock, Esq.; J. Hilton, Esq., F.R.S. ; J. 
BiKKETT, Esq. 

Auiitant Surgeont. — Alfbed Poland, Esa. ; J. Cooper Forstek, 
Esq. ; T. Bryant, Esq. 

Obitetrie Phyaiciana. — J. C. W. Leyeh, M.D.j Hbmrv Olduau, 
M.D. 

Snrgeon DentUt. — l. Bell, Esa., F.R.S. and Pres. L.S. ; 
J. Salter, Ebq. 

Surgeo»nftke Eye Infirmary. — John F. France, Esq. 

Jpothecary. — Jahes Siocker, Esq. 



LECTURES, &c. 
WINTER COURSES. 



Medicine. — Dr. Owen ReBs and Da, Gcll, Mondays, Wednesdays, 
and Fridays, at half-past three. 

Vlinieal Medicine. — Da. Addison, Dr. Barlow, Dr. Hdohes, and 
Dr. Off&N Rees. 

Suryery. — Mu. Hilton and Mr, Bikkett, Tuesdays, Tharadays, 
and Satardays, at hslf-paat three. 

Clinical Surgery. — Mu. Cock, Mb. Hilton, and Mb. Birkett. 

Anatomy, Deecriptive and Suryical. — Mb. Poland and Mr. CoopEa 
FoRSTER, Mondays, Tuesdays, Thursdays, Fridays, and Saturdays, at 
Nine. 

Phyaialogy and Mieroieopieal Anatomy. — Da, Pavy, Tuesdaya, 
Thursdays, and Saturdays, at tweWe. 

Demonstrationa on Anatomy. — Mr. Maundeb, and Mr. Durham, 
daily. 

DemoTutrationi on Morbid Anatomy. — Db. Wilks, daily, at half- 
past two. 

Clinical Lecturea on Midwifery and Diaeaaet of Women. — ^Dr. Leter 
aod Db. Oldhau. 

Chemiatry. — Db. Alfred S. Taylor, Tuesdays, Thursdays, and 
Saturdays, at eleven. 

Moral Philoaophy. — The Rev, T. H. Bcllock, M.A., Chaplain to 
the Hospital. 

Experimental Fkiloaopky. — Mr. Ddbham, Wednesdaya, at eleven. 

Pupils Physical Society, Saturdays, alternate, at seven in the 
evening. 

The Clinical Warda will open the first week in October. 

Lying-in-Charity. — Dr. Lever and Dr. Oldhau. 

Curator of the Muaeum. — Db. Wilks. 



SUMMER COURSES. 

Demonatrationa on Cutaneoua Diieaaea.—Ds,. Addison and Dr. 
Gull, Mondaya, at one. 
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Materia Mediea. — De. Habeksbon, Tuesdays, ThundayB, aud 
Saturdays, at three. 

Clinieal Medicine. — Dr. Gull, Db. Habershon, and Dr. Wilks. 

Clinical Surgery. — Mb. Polanb, Mk. J. CooPiB Fobster, and 
Mb. Bbtant. 

Midwifery, — Db. Lbveb, and Dr. Old hah, Tueidaya, Wednesdays, 
Tharsdays, Fridays, and Saturdays, at a quarter to nine. 

Medical Juriiprudenee. — Db. Alfred S. Taylor, Tuesdays, Than- 
days, and Saturdays, at ten. 

OphtAalmie Surgery. — Mr. France, Wednesdays and Fridays, at 
tliree. 

Pathology. — Db. Wilks, Mondays, at twelve. 

Dental Surgery. — Mr, Salter. 

Comparative Anatomy. — Dr. Paw, Wednesdays and Fridays, at 
twelve. 

Botany. — Mr. Johnson, Tuesdays, Thursdaya, and Saturdays, nt 
half-past eleven. 

Practical Chemiitry. — Dr. Odlino, Mondays, Wednesdays, and 
Fridays, ten to one. 

The Clinical Wardt will be open the first week in May- 

Regittrare. — Medical, Da. Whitley; Surgical, Mb. Bryant. 

Mr. Maunder and Mr. Durham wiU assist Pupils in their Studies. 



Mr. Stocker, Apothecary to Guy'a Hospital, it authorized to enter 
the Name* of Students. 
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ASTLEY COOPER PRIZE. 



The Sixth Triennial Prize of Three Hundred PonndB, 

XJnder the Will of the late Sik Astley CoofEB, Bart., 



THE AUTHOB OP THE BEST ESSAT OR TREATISE 

"ON THE STRUCTURE AND USE OF THE 

THYROID GLAND." 

The Conditioa annexed by the Testator is, "That the Eauys or 
" Treatise* written for each Prize shall contun original experimenta 
" and obuTvations, which shall not have been preriously published ; 
" and that such Bssaya or Treatises shall (as far as the subject shall 
" admit of) be illustrated by preparations and drawings, which pre- 
" paratioDS and drawing! shall be added to the Museum of Guy's 
" Hospital, and shall, together with the Work itself, and the sole and 
" exclusive interest therein and the copyright thereof, become thence- 
" forth the property of the Hospital, and be tianafeired aa such by 
" the successful candidate." 

It is the will of the Founder tbat no Physician, or Surgeon, or 
other officer for the time being, of Guy's Hospital or of St. Thomas's 
Hospital, Qor any person related by blood or affinity to any such 
Physiciao, or Surgeon, or other officer for the time being, shnll at any 
time be entitled to clum the Prize; but, with the exception here 
referred to, this (the Astley Cooper) Prize ia open for competition to 
the whole world. 

Candidates are informed that their EssRys, either writteivin the 
English Language, or, if in a Foreign Language, accompanied by an 
English translation, must be sent to Guy'a Hospital on or before 
January 1st, 1S59, addreased to the Pbysicinna and Snrgeona of Guy'a 
Hospital. 

Each Essay or Treatise must be distinguished by a Motto, and be 
accompanied by a sealed envelope containing the Name and Address 
of the writer. None of the envelopes will be opened, except that 
which accompanies the successful Treatise. The unsuccessful Essays 
OT Tieatises, with the illustrative preparations and drawings, will 
remain at the Museum of Guy'a Hospital until claimed by the respec- 
tive writers or their agents. 
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